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Preface 


The  successful  conclusion  of  the  US-EU  Agreement  on  Science  and  Tech¬ 
nology  Cooperation  offers  the  prospect  of  a  new  chapter  in  transatlantic  coopera¬ 
tion.^  As  with  any  international  agreement  in  science  and  technology,  the 
accord’s  full  potential  will  be  realized  only  if  it  can  encourage  mutually  benefi¬ 
cial  cooperation.  With  this  in  mind,  responsible  officials  of  the  European  Union 
(EU)  and  the  U.S.  government  contacted  the  National  Research  Council’s  Board 
on  Science,  Technology,  and  Economic  Policy  (STEP)  to  discuss  how  this  nego¬ 
tiating  success  might  be  publicized  and  productively  exploited.  It  was  agreed  that 
the  STEP  Board  should  organize  a  conference  to  celebrate  the  accord,  inform  the 
U.S.  and  European  research  communities  of  the  agreement,  and  explore  specific 
opportunities  for  enhanced  cooperation.  At  the  same  time,  the  conference  would 
provide  the  occasion  to  review  existing  and  evolving  areas  of  transatlantic  coop¬ 
eration  in  science  and  technology  from  the  perception  of  the  United  States,  the 
European  Commission,  and  the  member  states  of  the  European  Union. 

Given  the  strong  interest  and  support  on  both  sides  of  the  Atlantic  for  a  major 
conference,  the  STEP  Board  welcomed  the  opportunity  to  hold  a  conference  cel¬ 
ebrating  and  advancing  transatlantic  science  and  technology  cooperation.  En¬ 
couraging  such  international  cooperation  is  of  great  importance  to  the  National 
Research  Council  (NRC).  Under  the  leadership  of  Dr.  Bruce  Alberts,  Dr.  William 
Wulf,  and  Dr.  Kenneth  Shine,  the  NRC  has  emphasized  the  role  of  international 


ipor  the  full  text  of  the  agreement,  formally  known  as  the  Agreement  for  Scientific  and  Techno¬ 
logical  Cooperation  Between  the  European  Community  and  the  Government  of  the  United  States  of 
America,  see  the  Annex. 
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PREFACE 


cooperation  in  the  advancement  of  science  and  human  welfare.^  The  Academy 
therefore  was  pleased  to  host  an  event  to  encourage  cooperation  in  this  domain 
among  nations  as  we  prepare  to  address  the  challenges  of  the  2P*  Century. 

International  cooperation  is  also  a  central  element  of  a  major  project  now 
underway  under  the  aegis  of  the  STEP  Board.  The  project  focuses  on  the  coop¬ 
erative  activities  or  partnerships  among  government,  industry,  and  universities 
for  the  development  of  new  technologies.  It  is  being  carried  out  under  the  direc¬ 
tion  of  a  distinguished  steering  committee,  led  by  Gordon  Moore,  the  Chairman 
Emeritus  of  Intel,  and  is  to  review  the  goals  and  operation  of  a  number  of  U.S. 
cooperative  programs.^  These  include  U.S.  programs  such  as  the  multi-agency 
Small  Business  and  Innovative  Research  program,  the  Advanced  Technology  Pro¬ 
gram  of  the  National  Institute  of  Standards  and  Technology,  and  industry  partner¬ 
ships  with  national  laboratories.'^  The  project  also  plans  to  assess  government- 
industry  cooperation  in  sectors  such  as  biotechnology  and  computing.  The 
project’s  ultimate  goals  are  to  improve  policy  makers’  understanding  of  the  op¬ 
portunities  and  challenges  inherent  in  such  partnerships  and  to  make  recommen¬ 
dations  for  best  practice,  for  both  international  and  domestic  cooperation. 

The  recent  signing  of  the  agreement  and  the  continued  expansion  of  transat¬ 
lantic  cooperation  provided  an  ideal  opportunity  for  the  STEP  Board’s  project 
entitled  Government-Industry  Partnerships  for  the  Development  of  New  Tech¬ 
nologies  to  explore  current  international  cooperation  with  Europe,  which,  along 
with  the  United  States,  is  one  of  the  premier  centers  of  global  scientific  activity. 
Moreover,  U.S. -European  cooperation  is  unparalleled  in  its  scope  and  depth.  It 
includes  expanding  opportunities  for  cooperation  at  the  level  of  the  European 
Union  and  vibrant  bilateral  cooperation-  among  the  European  member  states  and 
the  United  States.  In  both  regions,  public-private  collaboration  is  increasing, 
raising  a  rich  set  of  crosscutting  policy  issues  of  direct  relevance  to  the  SIBP 
Board’s  work  and  to  the  international  community  as  a  whole.  The  high-level 
policy  interest  evident  on  both  sides  of  the  Atlantic  suggested  that  the  signing  of 
the  accord  presented  a  valuable  opportunity  for  the  Academy  to  contribute  di¬ 
rectly  to  enhanced  transatlantic  cooperation. 


^Reflecting  the  interest  in  having  science  more  effectively  incorporated  into  U.S.  foreign  policy, 
the  National  Research  Council  (NRC)  is  carrying  out  a  study  for  the  Department  of  State  on  Science, 
Technology,  Health  Issues,  and  U.S.  Foreign  Policy. 

^The  STEP  Steering  Committee  members  responsible  for  overseeing  the  activities  associated  with 
this  conference  are  listed  in  the  front  matter. 

'^Cooperative  Research  and  Development  Agreements,  or  CRADAs,  became  a  significant  element 
of  U.S.  technology  policy  in  the  1990s,  serving  as  the  principal  vehicle  for  industry-laboratory  coop¬ 
eration. 
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BACKGROUND 

The  specific  suggestion  for  the  NRC  to  host  a  conference  to  highlight  the 
S&T  Agreement,  which  was  then  in  the  final  stages  of  negotiation,  emerged 
through  a  series  of  meetings  between  STEP  staff  and  European  Union  representa¬ 
tives  in  Washington  and  Brussels  in  1997.  Subsequently,  both  the  Commission 
and  the  relevant  U.S.  government  interagency  working  group  endorsed  the  pro¬ 
posal  and  requested  that  the  STEP  Board  hold  an  event  to  publicize  the  agreement 
and  to  identify  promising  areas  of  potential  collaboration.  The  decision  to  con¬ 
vene  the  conference  was  taken  under  the  leadership  of  the  United  Kingdom,  which 
held  the  EU  presidency  in  the  first  half  of  1998. 

THE  NEED  FOR  SUSTAINED  EFFORT— 

THE  CONFERENCE  IN  EUROPE 

From  the  outset,  it  was  recognized  that  the  range  of  existing  and  potential 
S&T  activities  is  so  broad  that  one  conference,  no  matter  how  large,  would  not  be 
sufficient.  The  partners  recognized  that  the  transatlantic  S&T  relationship  is  one 
that  could  benefit  fi*om  a  sustained  effort  to  share  views,  review  current  activities, 
explore  new  opportunities,  and  deepen  mutual  understanding  of  the  S&T  systems 
in  operation  on  both  sides  of  the  Atlantic.  Accordingly,  it  was  agreed  that  a 
second  meeting  would  be  held  in  June  1999  in  Stuttgart,  Germany.  Major  confer¬ 
ences  such  as  these  have  the  advantage  of  not  only  assessing  current  progress,  but 
also  of  offering  a  means  of  focusing  the  attention  of  the  scientific  community  on 
the  opportunities  presented  by  expanding  transatlantic  S&T  cooperation. 

A  SHARED  COMMITMENT 

Conferences  such  as  the  event  recorded  in  this  volume  do  not  take  place 
without  leadership  and  conunitment.  In  this  regard,  the  Academy  wishes  to  rec¬ 
ognize  the  leadership  and  early  support  of  the  United  Kingdom,  in  particular, 
Chris  Whaley,  the  Science  Counselor,  and  PhilUpa  Rogers,  the  Attach6  for  Sci¬ 
ence  and  Technology,  of  the  British  Embassy  in  Washington.  The  leadership  and 
commitment  of  Dr.  Jorma  Routti  and  Dr.  Rainer  Gerold  from  the  European  Com¬ 
mission  were  essential,  as  was  the  encouragement  of  the  Commission’s  able  rep¬ 
resentative  in  Washington,  Ambassador  Hugo  Paeman.  The  STEP  Board  would 
like  to  express  a  special  debt  of  gratitude  to  Counselors  Patrice  Laget  and  Pablo 
Amor,  of  the  Delegation  of  the  European  Commission.  Without  their  initiative, 
enthusiasm,  good  judgment,  and  support,  the  Conference  could  not  have  taken 
place,  and  certainly  not  within  six  months  of  the  decision  to  proceed.  On  the 
American  side,  the  STEP  Board  is  grateful  for  the  early  encouragement  from  Dr. 
Neal  Lane,  Assistant  to  the  President  for  Science  and  Technology  and  then  Direc¬ 
tor  of  the  National  Science  Foundation.  However,  the  enthusiasm  and  financial 
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support  of  Ray  Kammer,  Director  of  the  National  Institute  of  Standards  and  Tech¬ 
nology,  and  Deputy  Secretary  of  Transportation,  Mortimer  Downey,  and  his  col¬ 
league,  Fenton  Carey,  were  instrumental  in  enabling  STEP  to  organize  the  con¬ 
ference,  as  was  the  early  interest  and  support  of  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA).  The  STEP  Board  wishes  to  acknowledge 
the  Chief  of  Naval  Research,  Admiral  Paul  G.  Gaffney,  for  his  contribution  at  a 
crucial  juncture  in  the  preparation  of  the  conference. 

A  number  of  distinguished  individuals  deserve  recognition  for  their  willing¬ 
ness  to  review  this  report.  These  individuals  were  chosen  for  their  diverse  per¬ 
spectives  and  technical  expertise,  in  accordance  with  procedures  approved  by  the 
National  Research  Council’s  Report  Review  Committee.  The  purpose  of  this 
independent  review  is  to  provide  candid  and  critical  comments- that  will  assist  the 
institution  in  making  the  published  report  as  sound  as  possible  and  to  ensure  that 
the  report  meets  institutional  standards  for  objectivity,  evidence,  and  responsive¬ 
ness  to  the  study  charge.  The  review  comments  and  draft  manuscript  remain 
confidential  to  protect  the  integrity  of  the  deliberative  process.  We  wish  to  thank 
the  following  individuals  for  their  participation  in  the  review  process:  Dr.  Gerald 
Dinneen,  the  review  coordinator,  Dr.  Albert  N.  Link,  Professor  of  Economics, 
University  of  North  Carolina,  Greensboro,  Dr.  David  Bruce  Audretsch,  Director 
and  Ameritech  Professor  of  Economic  Development,  Indiana  University,  Dr.  Ri¬ 
chard  Thayer,  President,  Telecommunications  and  Technologies  International, 
and  Dr.  John  Boright,  Executive  Director,  Office  of  International  Affairs  at  the 
National  Research  Council.  Although  these  individuals  have  provided  construc¬ 
tive  conunents  and  suggestions,  it  must  be  emphasized  that  responsibility  for  the 
final  content  of  this  report  rests  entirely  with  the  STEP  Board  and  the  NRC.  It 
should  also  be  emphasized  that,  although  the  conference  participants  identified 
numerous  areas  of  potential  collaboration,  no  formal  recommendations  are  made 
by  the  National  Research  Council  and  the  National  Academies  of  Science  and 
Engineering. 

Many  of  the  topics  covered  in  the  conference  are  of  interest  to  industry  as 
well  as  to  the  research  community.  As  a  result,  the  conference  benefited  from  the 
endorsement  of  Siemens  Corporation,  Procter  and  Gamble,  Airbus  Industries, 
Nokia  Telecommunications,  Silicon  Valley  Group,  and  the  Chemical  Manufac¬ 
turers  Association.  Without  their  interest,  confidence,  and  support,  the  confer¬ 
ence  could  not  have  been  organized  in  the  time  frame  and  on  the  scale  required. 
Last,  the  STEP  Board  would  like  to  thank  Thomas  Kalil,  of  the  White  House 
National  Economic  Council,  for  his  leadership  in  identifying  topics  of  common 
interest  and  outstanding  participants,  as  well  as  for  his  participation.  Among  the 
STEP  staff.  Dr.  John  Horrigan  and  John  Oldfield  deserve  recognition  for  their 
commitment,  skill,  and  energy  in  organizing  STEP’S  largest  conference  to  date. 
Dr.  Horrigan  also  played  an  instrumental  role  in  producing  the  conference  report. 
As  the  acknowledgments  above  suggest,  the  organization  of  this  conference  was 
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a  cooperative  effort  benefiting  from  the  genuine  interest,  on  both  sides  of  the 
Atlantic,  in  developing  transatlantic  S&T  cooperation. 

The  evident  mutual  interest,  indeed  enthusiasm,  for  transatlantic  cooperation 
in  science  and  technology  does  not,  however,  mean  that  there  are  no  challenges  to 
overcome.  Effective  cooperation  requires  that  we  recognize,  but  are  not  deterred 
by  differences  in  perspectives  and  practices.  Addressing  these  issues  and  identi¬ 
fying  common  ground,  while  sharing  the  burdens  and  the  fruits  of  research,  are 
the  essence  of  sustainable  international  cooperation.  Our  goal  in  hosting  this 
conference  was  to  contribute,  with  many  others,  to  a  new  and  productive  chapter 
in  transatlantic  cooperation. 


Charles  W.  Wessner 
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Collaboration  in  science  and  technology  is  a  hallmark  of  the  late  twentieth 
century.  Cooperation  across  national  frontiers  is  expanding,  aided  by  new  com¬ 
munications  technologies  and  motivated  by  the  global  nature  of  many  scientific 
challenges.  Within  nations,  cooperation  between  government  and  industry  is  ex¬ 
panding  to  meet  national  goals  and  common  technological  challenges.  Strategic 
alliances  among  businesses  also  are  expanding  dramatically,  enabling  firms  to 
meet  a  variety  of  goals,  from  sharing  expertise  and  costs  to  establishing  global 
standards  and  ensuring  market  access  for  final  products.  The  global  nature  of 
many  technological  challenges  and  the  enormous  expense  associated  with  devel¬ 
oping  new  technologies  have  made  international  cooperation  an  essential  element 
of  national  science  and  technology  policy. 

Successful  collaboration,  among  both  nations  and  firms,  requires  care  and 
commitment.  Care  is  necessary  because  much  depends  on  the  choice  of  partner 
and  the  clear  articulation  of  goals  and  responsibilities.  The  sustained  commit¬ 
ment  of  individuals  and  institutions  and,  not  least,  sustained  funding,  are  essential 
for  cooperative  activities  to  bear  fruit.  To  fully  realize  the  benefits  of  interna¬ 
tional  collaboration,  substantial  vision  and  commitment  are  required  of  research¬ 
ers  and  policy  makers  alike. 

The  December  1997  signature  of  the  Agreement  for  Scientific  and  Techno¬ 
logical  Cooperation  Between  the  European  Community  and  the  Government  of 
the  United  States  of  America  (US-EU  S&T  Agreement)^  represented  a  signifi¬ 
cant  achievement,  creating  abridge  between  the  research  and  development  (R&D) 


^See  the  Annex  for  the  text  of  the  Agreement. 
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systems  on  both  sides  of  the  Atlantic.  To  ensure  that  the  Agreement  had  an 
immediate  and  positive  effect  on  transatlantic  cooperation,  both  parties  agreed  to 
hold  a  major  conference  during  the  British  presidency  of  the  European  Union  on 
June  8-9, 1998 .  Organized  under  the  auspices  of  the  National  Research  Council’ s 
Board  on  Science,  Technology,  and  Economic  Policy,  the  conference  had  three 
objectives:  First,  it  served  as  an  important  opportunity  to  publicize  the  Agree¬ 
ment  within  the  research  community  and  among  policy  makers  on  both  sides  of 
the  Atlantic.  Second,  the  conference  brought  together  experts  in  substantive  ar¬ 
eas  where  opportunities  for  fruitful  collaboration  were  believed  to  exist.  Third, 
the  conference  sought  to  examine  crosscutting  issues  of  common  interest  in  areas 
such  as  the  framework  for  R&D  collaboration,  small  business  development,  and 
the  internationalization  of  the  technical  workforce. 

To  achieve  these  objectives,  the  conference  deliberations  were  organized 
around  three  broad  categories: 

•  the  policy  context,  articulated  by  senior  officials; 

•  specific  research  topics  discussed  in  small  meetings  of  researchers  and 
policymakers  interested  in  collaboration  and 

•  crosscutting  issues  of  broad  interest  to  the  two  communities. 

THE  POLICY  CONTEXT  FOR  THE  U.S.-EU  S&T  AGREEMENT 

As  Under  Secretary  of  State  Stuart  Eizenstat  noted  in  his  opening  remarks, 
the  US-EU  S&T  Agreement  is  part  of  the  New  Transatlantic  Agenda  of  1995, 
which  seeks  to  strengthen  ties  between  the  European  Union  and  the  United  States. 
The  European  Commission’s  Ambassador  to  the  United  States,  Hugo  Paemen, 
noted  that  the  new  S&T  agreement  complements  both  the  New  Transatlantic 
Agenda  and  the  EU’s  Fifth  Framework  Programme.  The  Ambassador  also  ob¬ 
served  that  the  Agreement  has  taken  effect  at  a  time  when  the  United  States  has 
launched  its  Century  Research  Fund.  This  confluence  of  events  makes  the 
Agreement  especially  timely. 

The  Deputy  Director  of  the  National  Science  Foundation,  Joseph  Bordogna, 
reminded  the  audience  that  scientific  and  technologiced  advance  must  take  place 
with  human  consequences  in  mind.  Dr.  Bordogna  urged  the  gathering  of  scien¬ 
tists  and  policy  makers  to  use  the  new  U.S.-EU  S&T  Agreement  to  address  hu¬ 
man  needs  within  the  context  of  a  global  imperative  to  reduce  inequality  and 
protect  the  environment.  Professor  Jorma  Routti,  Director  General  of  DG  XU, 
highlighted  the  socioeconomic  dimension  of  the  Fifth  Framework  Programme  by 
laying  out  some  of  its  specifics.  This  Programme  will  focus  on  the  life  sciences 
and  biotechnology,  information  technologies,  competitive  and  sustainable  growth 
of  industries,  as  well  as  energy  and  the  environment.  International  cooperation  is 
a  key  element  in  the  Programme,  as  are  promoting  innovation  in  small  businesses 
and  improving  worker  training. 
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Acting  Assistant  Secretary  of  State,  Melinda  Kimble,  focused  her  remarks 
on  implementation  of  the  Agreement.  Article  6  of  the  Agreement  calls  for  con¬ 
vening  a  joint  consultative  group  (JCG)  to  discuss  implementation.  The  informal 
JCG  meeting,  scheduled  immediately  following  the  conference,  addressed  many 
of  the  topics  taken  up  by  the  conference.  These  included  endocrine  disrupters, 
information  science  and  technology,  materials  research,  intermodal  transporta¬ 
tion  and  intelligent  transportation  systems,  measurement  equivalents,  health  and 
environmental  effects  of  radiation,  and  climate-change  prediction.  Ms.  Kimble 
emphasized  that  a  cornerstone  of  the  strategy  to  realize  the  U.S.-EU  S&T 
Agreement’s  potential  will  be  to  enlist  the  public  and  private  sectors  in  joint 
efforts  to  implement  and  publicize  the  Agreement. 

In  offering  his  perspective  on  the  Agreement,  Rainier  Gerold,  Director  Gen¬ 
eral  of  the  European  Commission,  stressed  that  the  U.S.-EU  S&T  Agreement  is 
particularly  important  to  Europe  in  light  of  the  growing  importance  of  the  Fifth 
Framework  Programme  to  the  overall  European  research  and  development  (R&D) 
enterprise.  R&D  to  be  funded  by  the  Fifth  Framework  Programme  totals  3.5 
billion  ecu.  Although  this  is  three  times  larger  than  the  First  Framework 
Programme  in  real  terms,  it  amounts  to  only  5  percent  of  all  S&T  funding  among 
EU  members.  However,  the  Framework  Programme  is  increasingly  important 
because  it  addresses  strategic  issues,  such  as  health  and  the  environment.  Be¬ 
cause  the  policy  challenges  are  global  in  nature,  the  payoffs  from  cooperation  can 
be  great.  The  New  Transatlantic  Agenda’s  section  on  R&D  recognizes  this  real¬ 
ity  and  explicitly  calls  for  wider  cooperation  between  the  United  States  and  Euro¬ 
pean  Union  in  science  and  technology. 

Notwithstanding  the  widespread  recognition  of  the  benefits  of  greater  trans¬ 
atlantic  cooperation.  Dr.  Gerold  recalled  the  challenges  the  negotiators  faced  in 
reaching  the  Agreement.  For  example,  he  noted  the  difficulties  encountered  in 
engaging  separate  R&D  systems  and  the  specific  differences  that  emerged  on 
intellectual  property  and  rules  for  foreign  participation.  Dr.  Gerold  concluded 
that  the  new  S&T  Agreement  will  work  best  if  it  mobilizes  researchers  and  stimu¬ 
lates  bottom-up  cooperation  on  both  sides  of  the  Atlantic. 

Italy’s  Director  General  for  Research,  Dr.  Paolo  Fasella,  provided  the  per¬ 
spective  of  a  leading  European  member  state  on  the  accord.  Dr.  Fasella  reminded 
the  audience  of  the  current  importance  and  likely  continued  prominence  of  bilat¬ 
eral  cooperation  between  the  United  States  and  individual  European  countries. 
For  example,  the  large  European  intergovernmental  research  organization  for 
particle  physics,  CERN,  operates  outside  the  framework  of  the  S&T  Agreement 
and  will  undoubtedly  continue  to  be  the  focal  point  for  cooperation  on  this  type  of 
research.  Citing  an  example  from  his  own  country.  Dr.  Fasella  pointed  to  the 
Agreement  between  the  U.S.  National  Aeronautics  and  Space  Administration  and 
the  Italian  Space  Agency  to  work  together  to  develop  technology  for  the  Interna¬ 
tional  Space  Station.  As  valuable  as  the  new  S&T  Aagreement  is.  Dr.  Fasella 
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emphasized  that  bilateral  cooperation  will  continue  to  play  an  important  and 
complementary  role  in  the  future. 

POTENTIAL  AREAS  FOR  COLLABORATION 

The  afternoon  session  of  the  first  day  consisted  of  breakout  sessions  on  each 
of  the  four  topical  areas:  information  technologies,  transportation,  climate  predic¬ 
tion  (forecasting  applications  and  impacts),  and  human  environmental  health  sci¬ 
ences  (endocrine  disrupters).  More  than  one  topic  was  covered  in  these  areas, 
and  the  assembled  scientific  and  policy  specialists  spent  two  hours  exploring 
potential  areas  of  transatlantic  cooperation.  After  the  breakout  sessions,  session 
chairs  reported  their  recommendations  to  all  conference  participants. 

For  information  technology,  Ray  Kammer,  Director  of  the  National  Insti¬ 
tutes  of  Standards  and  Technology,  reported  on  electronic  commerce,  cross-lin¬ 
gual  information  management,  and  the  Next  Generation  Internet.  In  general, 
each  group  identified  specific  issues  in  each  field  in  which  the  United  States  and 
the  European  Union  might  collaborate.  An  important  issue,  particularly  for  elec¬ 
tronic  commerce  and  cross-lingual  information  management,  will  be  standards 
setting.  Global  standards  are  inherently  transnational.  Agreement  on  standards  is 
essential  if  we  are  to  realize  the  full  potential  of  many  new  information  technolo¬ 
gies.  The  groups  also  urged  that  a  process  be  put  in  place  to  facilitate  collabora¬ 
tion  between  the  United  States  and  the  European  Union  in  information  technolo¬ 
gies. 

U.S.  Associate  Deputy  Secretary  of  Transportation  John  Horsely  reported  on 
the  three  topics  covered  by  the  breakout  sessions  on  transportation:  intermodal 
transportation,  intelligent  transportation  systems,  and  strategic  enabling  research. 
Mr.  Horsely  noted  that  an  important  goal  of  transportation  research  is  to  encour¬ 
age  sustainable  and  competitive  growth,  while  working  to  decouple  traffic  growth 
from  economic  growth.  The  transportation  conferees  identified  specific  common 
research  interests  and  suggested  convening  a  workshop  on  the  institutional  im¬ 
pediments  to  transatlantic  collaboration  on  transportation  research. 

John  Krebs,  a  member  of  the  United  Kingdom’s  National  Environmental 
Research  Council,  summarized  the  breakout  session  on  climate  prediction,  fore¬ 
casting  applications  and  impacts.  Dr.  Krebs  noted  that  the  climate  research  com¬ 
munity  is  already  very  well  connected  internationally  beause  of  the  global  nature 
of  climate  research.  Any  mechanism  established  under  the  U.S.-EU  S&T  Agree¬ 
ment  must  therefore  be  transparent  and  more  convenient  than  existing  mecha¬ 
nisms.  The  climate  group  cautioned  strongly  against  “double  jeopardy”  in  an 
application  process  that  requires  researchers  to  clear  bureaucratic  hurdles  in  both 
Brussels  and  Washington.  The  climate  breakout  group  identified  a  number  of 
areas  for  potential  collaboration,  such  as  the  terrestrial  environment  and  the  pre¬ 
cision  of  climate  forecasting,  encouraged  further  dialogue,  and  suggested  that 
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representatives  of  the  business  and  polar  science  communities  be  included  in 
future  meetings. 

Paul  Foster  of  the  Chemical  Industry  Institute  of  Toxicology  summarized  the 
breakout  session  on  human  environmental  health  science,  which  focused  on  en- 
docrine  disrupters.  These  are  chemicals  released  into  the  environment  that  can 
function  as  hormones.  Some  believe  that  they  may  have  a  serious  impact  on 
humans,  wildlife,  and  vegetation.  Breakout  participants  identified  risk  assess¬ 
ment  and  further  examination  of  the  fundamental  biology  of  endocrine  disrupters 
as  possible  areas  for  collaborative  research.  The  breakout  group  suggested  that 
the  procedure  for  obtaining  funds  under  the  Agreement  be  made  clear  to  the  re¬ 
search  community  and  that  a  panel  of  experts  be  gathered  to  flesh  out  additional 
collaborative  opportunities.  The  group  also  raised  the  prospect  of  trade  issues 
arising  from  endocrine  disrupters,  because  government  intervention  into  the  man¬ 
agement  of  chemicals  easily  could  have  trade  consequences. 

KEYNOTE  SPEAKERS 

At  the  end  of  the  first  day,  the  conference  heard  from  John  Cadogan,  Direc¬ 
tor  General,  Research  Councils  of  the  United  Kingdom,  and,  for  the  evening’s 
keynote  address,  from  Gordon  Moore,  Chairman  Emeritus  of  Intel.  Interestingly, 
both  speakers  placed  innovation  in  the  broader  context  of  the  advancement  of 
knowledge,  and  both  emphasized  the  need  to  ensure  adequate  support  for  curios¬ 
ity-driven  research. 

Dr.  Cadogan  pointed  out  that  the  creativity  of  scientists  in  the  laboratory 
must  be  harnessed  in  order  to  make  collaboration  between  the  United  States  and 
the  European  Union  effective.  A  conference  is  not  enough  to  realize  the  potential 
of  the  Agreement;  it  is  necessary  to  cultivate  the  innovators  in  the  laboratory.  Dr. 
Cadogan  observed  that  in  Europe,  scientists  have  become  skilled  in  collabora¬ 
tion,  but  must  do  better  at  making  new  discoveries.  In  the  same  way  that  the  latter 
half  of  this  century  was  transformed  by  the  electronics  revolution,  he  expects  that 
biotechnology  will  prove  the  most  fruitful  ground  for  discovery  in  the  next  cen¬ 
tury. 

Dr.  Moore  presented  an  overview  of  the  semiconductor  industry’s  history  of 
innovation,  based  on  his  personal  experience  with  Intel,  the  leading  U.S.  semi¬ 
conductor  producer.  He  highlighted  the  role  that  international  cooperation  could 
play  in  tomorrow’s  iimovation.  Dr.  Moore  explained  that,  from  its  earliest  days, 
when  the  transistor  was  invented  at  Bell  Laboratories,  the  semiconductor  industry 
has  been  a  beneficiary  of  the  industrial  research  system.  From  their  modest  be¬ 
ginnings,  semiconductors  have  become  a  pervasive  part  of  every  industry.  The 
semiconductor  industry  now  has  over  $150  billion  in  atmual  revenues  and  sup¬ 
ports  a  larger  electronics  industry  of  $1  trillion  worldwide.  The  ability  to  pack 
more  and  more  processing  capability  on  the  same  piece  of  silicon  has  led  to  the 
spectacular  cost  declines  and  functionality  improvements  that  have  been  the  hall- 
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mark  of  the  industry.  A  few  years  after  the  invention  of  the  semiconductor  in 
1948,  it  was  estimated  that  the  cost  of  making  a  single  transistor  soon  would  be 
60  cents.  Today,  a  single  transistor  costs  less  than  one-eighth  of  a  microdollar,  or 
120  nanobucks.^ 

The  system  that  brought  about  such  innovations  is,  however,  under  stress. 
Large  industrial  labs  have  been  downsized  in  recent  years  and  the  R&D  that 
many  companies  conduct  is  increasingly  short  term  in  nature.  Long-term  re¬ 
search  is  less  frequently  undertaken,  not  only  because  it  is  costly  and  uncertain, 
but  also  because  companies  find  it  difficult  to  fully  capture  its  benefits. 

Yet  the  need  for  long-term  research  in  the  semiconductor  industry  remains  as 
urgent  as  ever.  Optical  lithography  is  approaching  the  physical  limits  of  its  abil¬ 
ity  to  etch  circuit  lines  onto  silicon.^  Alternative  technologies  are  under  develop¬ 
ment,  but  the  research  is  expensive  and  it  will  take  several  years  for  promising 
alternatives  to  come  into  production.  For  example,  x-  ray  lithography  shows 
promise,  but  there  are  technical  and  financial  challenges  to  overcome.  To  ad¬ 
dress  these  common  challenges,  the  semiconductor  industry  established  the  Na¬ 
tional  Technology  Roadmap  for  Semiconductors  as  a  mechanism  to  identify  tech¬ 
nical  challenges  and  coordinate  industry,  government,  and  university  research. 

Partly  as  a  result  of  the  road-map  approach,  funding  shortfalls  for  some  basic 
research  increasingly  are  recognized.  Dr.  Moore  explained  that  it  generally  is 
accepted  that  it  is  most  appropriate  for  government  to  support  widely  applicable 
university  research,  noting  that  “even  if  the  research  fails,  you  still  get  trained 
students.”  For  this  reason,  the  semiconductor  industry  has  created  a  number  of 
programs  designed  to  support  university  research,  but  additional  government  sup¬ 
port  for  university  research  would  be  a  worthwhile  investment.  In  conclusion. 
Dr.  Moore  noted  that  international  collaboration  is  bound  to  be  valuable  in  meet¬ 
ing  future  research  challenges,  especially  among  firms  and  universities. 

CROSSCUTTING  ISSUES 
Developing  Small  Business 

The  second  day  of  the  conference  focused  on  additional  topics  of  interest  to 
the  technological  and  economic  development  of  Europe  and  the  United  States. 
Recognizing  the  importance  of  entrepreneurship  to  ensuring  a  technologically 
dynamic  economy,  conferees  discussed  their  efforts  to  promote  small  business 
development.  One  case  drawn  from  the  U.S.  experience  focused  on  the  Ameri- 


microdollar  is  one  millionth  (10^)  of  a  dollar  and  a  nanobuck  is  one  billionth  (IQ-®)  of  a  dollar. 
^At  one  time,  it  was  thought  that  optical  lithography  would  be  able  to  manufacture  chips  whose 
line-widths  were  no  smaller  than  250  nanometers  (nm).  However,  existing  optical  techniques  have 
proven  capable  of  reaching  the  lOOnm  line- width  level. 
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can  Textile  Partnership.  This  is  an  effort  by  the  entire  U.S.  textile  industry  in 
cooperation  with  the  national  laboratories  to  promote  the  use  of  advanced  tech¬ 
nology  in  textile  manufacturing.  The  U.S.  national  laboratories  develop  a  wide 
range  of  technologies  to  meet  national  defense  missions,  and  many  of  these  tech¬ 
nologies  can  have  applications  in  industry.  Having  defense  laboratories  and  in¬ 
dustry  work  together  on  common  technological  challenges  is  often  a  way  for  both 
parties  to  gain  expertise  while  increasing  taxpayers’  return  on  their  investment  in 
the  national  laboratories. 

Another  example  of  U.S.  efforts  to  promote  the  small  business  sector  is  the 
Small  Business  Iimovation  Research  (SBIR)  program.  This  program,  established 
by  Congress  in  1982,  sets  aside  a  fixed  percentage  of  selected  U.S.  agencies’ 
R&D  budgets  for  grants  to  small  businesses.  The  program’s  purpose,  as  laid  out 
in  its  authorizing  legislation,  is  to  augment  private-sector  commercialization  of 
publicly  funded  R&D,  increase  small  business  participation  in  federal  R&D  pro¬ 
grams,  and  improve  the  dissemination  of  federal  R&D  opportunities,  particularly 
to  small  businesses  owned  by  women  or  socially  and  economically  disadvan¬ 
taged  individuals.'^  In  working  toward  those  goals,  the  government  hopes  to  take 
greater  advantage  of  the  innovative  capacities  of  small  businesses.  Recent  re¬ 
search  suggests  that  this  program  has  registered  some  success  for  national  re¬ 
search  programs.  An  empirical  analysis  presented  by  Professor  Joshua  Lemer  of 
the  Harvard  Business  School  showed  that  recipients  of  SBIR  awards  perform 
better  than  similar  small  businesses  that  have  not  received  SBIR  awards.^ 

The  European  Commission  has  programs  with  similar  goals.  Dr.  Patrice 
Laget  of  the  European  Commission’s  delegation  to  Washington  described  the 
EU’s  efforts  to  increase  Collaboration  among  small-  and  medium-sized  enter¬ 
prises  (SMEs)  throughout  Europe.  Some  success  has  been  achieved:  From  the 
Third  Framework  Programme  to  the  Fourth,  the  number  of  SMEs  participating  in 
EU  research  programs  doubled.  It  is  anticipated  that  SME  participation  will  con¬ 
tinue  to  grow  in  the  Fifth  Framework  Programme. 

International  Cooperation  on  Semiconductors 

Turning  to  broader  issues  of  transatlantic  R&D  cooperation,  the  conference 
heard  presentations  on  several  existing  international  cooperative  R&D  enterprises. 
One  major  new  international  initiative,  called  the  I300I,  is  developing  next-gen¬ 
eration  tools  for  the  semiconductor  industry  to  manufacture  chips  on  300-mm 


"^For  legislative  background  on  SBIR,  see  Robert  B.  Archibald  and  David  H.  Finifter,  ‘Terspectives 
on  the  evaluation  of  the  SBIR  program  with  an  application  to  the  NASA-Langley  research  center.” 
Paper  presented  at  the  American  Economic  Association  meetings,  December,  1998. 

^Joshua  Lemer.  1999.  “Public  venture  capital;  Rationales  and  evaluation.”  In  National  Research 
Council,  The  SBIR  Program:  Challenges  and  Opportunities.  Washington,  D.C.:  National  Academy 
Press. 
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silicon  wafers,  as  opposed  to  the  current  200-nim  standard.  Organized  as  a  sub¬ 
sidiary  of  the  U.S.  semiconductor  consortium  SEMATECH,  the  I300I  initiative  is 
open  to  international  membership.  It  now  includes  firms  from  Europe,  Korea, 
and  Taiwan.  Japan  has  also  launched  a  300-mm  conversion  project,  called  Sili¬ 
con  Leading  Edge  Technology  (SELETE),  all  of  whose  shareholders  are  Japa¬ 
nese  firms.^  Whether  national  or  international  in  orientation,  consortia  are  nec¬ 
essary  to  meet  the  staggering  cost  of  industrywide  conversion  to  300  mm,  which 
may  reach  $20  billion.  Unlike  some  previous  conversions,  this  cost  is  well  be¬ 
yond  the  means  of  any  single  firm. 

Similar  cooperative  efforts  are  under  way  in  Europe.  For  example,  the  High 
Epsilon  Materials  Cluster  Optimized  Rapid  Deposition  project  complements  the 
300-mm  conversion  project,  albeit  on  a  smaller  scale.  This  project  ensures  that 
appropriate  materials  for  300-mm  manufacturing  will  be  available  when  the  en¬ 
tire  300-mm  tool  set  is  ready.  Funded  at  $11  million  annually,  the  project  has 
European  and  American  membership. 


Internationalization  of  the  Technical  Workforce 

The  third  panel  discussed  the  internationalization  of  the  technical  workforce, 
a  topic  of  growing  importance  on  both  sides  of  the  Atlantic.  This  panel  empha¬ 
sized  improving  exchanges  of  students  between  the  United  States  and  Europe. 
As  one  European  observed,  many  European  scientists  receive  their  training  in  the 
United  States,  but  there  has  been  a  drop-off  of  U.S.  students  seeking  training  or 
postdoctorate  positions  in  Europe.  Encouraging  further  ties,  whether  through 
professor-to-professor  contacts  or  more  formal  programs,  will  require  the  interest 
of  individuals  and  the  availability  of  funding.  U.S.  scientists-in-training  must  be 
encouraged  to  view  international  experience  as  beneficial  to  their  career,  and  it 
was  suggested  that  business  in  the  United  States  promote  such  internationaliza¬ 
tion.  For  transatlantic  collaboration  to  work,  individuals  must  be  engaged;  for  it 
to  endure,  engagement  of  individuals  early  in  their  career  is  paramount. 

Effective  collaboration  is  rarely  an  easy  task;  individuals,  institutions,  and 
countries  naturally  have  different  perspectives  and  objectives  in  carrying  out  re¬ 
search.  Nevertheless,  the  global  character  of  society’s  most  pressing  problems 
and  the  rising  cost  of  addressing  them,  provide  great  incentives  for  international 
collaboration.  Fortunately,  the  explosive  growth  in  communications  made  pos¬ 
sible  by  information  technology  will  facilitate  transatlantic  collaboration.  Al¬ 
though  face-to-face  meetings  are  often  essential  in  the  early  stages  of  business 


®For  an  excellent  analysis  of  I300I  and  SELETE,  see  Rose  Marie  Ham,  Greg  Linden,  and  Melissa 
Appleyard,  “The  evolving  role  of  semiconductor  consortia  in  the  U.S,  and  Japan,”  California  Man¬ 
agement  Review,  Vol.  41,  No.  1,  Fall  1998.  pp.  137-163.  Korea’s  Samsung  Electronics  is  listed  as  a 
participant  in  SELETE,  but  it  is  not  a  shareholder. 


INTRODUCTION 


9 


and  academic  relationships,  advanced  information  networks  are  making  long¬ 
distance  professional  collaboration  a  daily  occurrence.  The  combination  of  ex¬ 
panded  personal  contacts  and  today’s  information  technologies  can  move  transat¬ 
lantic  cooperation  to  a  new  level. 

For  individuals  and  their  institutions  to  work  together  effectively,  leadership 
at  the  highest  levels  is  required.  To  develop  and  maintain  such  leadership,  and 
thereby  realize  the  enormous  benefits  possible  from  European  and  American  col¬ 
laboration,  a  policy  framework  that  accepts  institutional  and  philosophical  differ¬ 
ences  is  needed.  The  new  S&T  Agreement  holds  the  promise  of  such  a  frame¬ 
work,  offering  the  United  States  and  Europe  the  opportunity  to  jointly  address  the 
challenges  of  the  twenty-first  century. 


Charles  W.  Wessner 


Welcome 


Kenneth  Shine 

President,  Institute  of  Medicine 


On  behalf  of  the  National  Academy  of  Sciences  it  is  my  pleasure  to  welcome 
you  to  our  two-day  conference  on  transatlantic  science  and  technology  (S&T) 
cooperation.  As  you  know,  the  United  States  and  European  Union  (EU)  signed 
the  U.S.-EU  Science  and  Technology  Agreement  on  December  5,  1997.  We 
gather  here  to  celebrate  the  agreement  and  to  explore  ways  to  build  cooperation 
between  the  United  States  and  the  European  Community  and  its  member  nations. 

We  are  very  pleased  that  so  many  of  you  are  able  to  join  us  here  this  morn¬ 
ing.  As  we  get  under  way  I  want  to  extend  a  special  welcome  to  our  European 
friends,  who  traveled  so  far  to  be  with  us  today.  Let  me  recognize  in  particular: 

•  John  Cadogan,  Director  General  of  the  Research  Councils  of  the  United 
Kingdom,  who  is  here  as  representative  of  the  U.K.  Presidency  of  the 
European  Union; 

•  Jorma  Routti,  Director  General  for  Science,  Research,  and  Development 
in  the  European  Commission; 

•  Paolo  Fasella,  Italy’ s  Director  General  for  Research;  and 

•  Hugo  Paemen,  Ambassador  of  the  European  Commission  here  in  Wash¬ 
ington,  who  is  well  known  to  all  as  the  able  representative  of  the  Euro¬ 
pean  Community. 

We  also  have  a  distinguished  group  of  participants  from  the  U.S.  government 
whom  I  am  pleased  to  recognize  and  thank  for  their  participation  today: 

•  Mortimer  Downey,  Deputy  Secretary  of  Transportation,  whose  leadership 
and  energy  are  well  known  to  the  Academy; 
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•  Stuart  Eizenstat,  Under  Secretary  of  State,  who  in  his  previous  capacity  as 
ambassador  to  the  European  Commission  was  instrumental  in  initiating 
this  agreement; 

•  Melinda  Kimble,  Assistant  Secretary  of  State  for  Oceans  and  International 
Environmental  and  Scientific  Affairs; 

•  Ray  Kammer,  Director  of  the  National  Institute  of  Standards  and  Tech¬ 
nology.  We  owe  a  special  debt  to  Ray  for  his  early  support  of  the  confer¬ 
ence  and  for  his  interest  in  transatlantic  cooperation  in  science  and  tech¬ 
nology. 

•  And  last  but  by  no  means  least,  Joseph  Bordogna,  Deputy  Director  of  the 
National  Science  Foundation  and  a  leading  figure  in  U.S.  science  policy. 

The  S&T  agreement  that  we  celebrate  today  is  a  major  accomplishment  and 
having  a  conference  of  this  scale  is  an  extremely  promising  beginning.  It  reflects, 
of  course,  like  any  good  conference,  the  combination  of  interesting  topics  and 
people  with  the  energy  and  commitment  to  make  it  work.  Conferences  do  not 
just  happen;  they  are  put  together  with  the  cooperation  of  many  people  who  are 
actively  engaged  in  other  professional  activities. 

It  is  for  this  reason  that,  on  behalf  of  the  National  Research  Council,  I  want  to  ■ 
extend  our  sincerest  thanks  to  those  of  you  who  have  contributed  intellectually 
and  financially  to  this  conference.  I  especially  want  to  thank  the  European  repre¬ 
sentatives  here  in  Washington:  Phillipa  Rogers  of  the  British  Embassy  and  the 
remarkably  well-informed  Patrice  Laget  and  Pablo  Amor  of  the  European  Com¬ 
mission  delegation.  While  there  are  too  many  U.S.  government  representatives 
to  thank  personally,  I  would  be  remiss  not  to  mention  Admiral  Gaffney  of  the 
U.S.  Navy,  whose  interest  in  and  support  of  the  work  of  the  Academy  are  deeply 
appreciated. 

We  are  here  today  to  bring  the  agreement  to  life — ^to  infuse  it  with  meaning 
so  that  the  real  work  of  S&T  cooperation  can  get  under  way.  First,  we  must 
recognize  that  there  is  ample  scope  for  cooperation  between  the  United  States  and 
the  European  Union.  Indeed,  given  the  transatlantic  nature  of  this  conference,  it 
is  perhaps  worth  underscoring  just  how  much  the  United  States  and  European 
Union  spend  on  research  and  development  (R&D).  We  all  have  our  problems, 
but  our  economies  are  the  drivers  of  science  and  innovation  in  today’s  world.  For 
example: 

•  In  1995  U.S.  firms  spent  $132  billion  on  industrial  R&D,  with  $24  billion 
of  that  funded  by  the  government.  This  was  a  10  percent  increase  fi’om 
1994. 

•  While  the  United  States  leads  the  world  in  spending  on  industrial  R&D, 
the  gap  between  the  United  States  and  the  European  Union  is  declining. 


KENNETH  SHINE 


13 


•  In  1973  about  52  percent  of  the  world’ s  industrial  R&D  was  performed  by 
the  United  States,  with  28  percent  performed  by  the  European  Commu¬ 
nity. 

•  By  1995  the  U.S.  share  had  fallen  to  46  percent,  while  the  European 
Community’s  had  risen  to  30  percent. 

Together  the  United  States  and  the  European  Union  account  for  around  three- 
quarters  of  the  world’s  industrial  R&D.  This  gives  us  a  tremendous  opportunity 
for  mutually  beneficial  cooperation  in  science  and  technology.  But  we  must 
choose  carefully  the  areas  in  which  we  engage  in  cooperative  S&T  development. 
It  is  important  to  find  the  areas  that  are  most  likely  to  yield  productive  collabora¬ 
tion  and  concentrate  our  energies  there.  Then  we  must  carefully  manage  the 
cooperative  process,  settling  on  well-defined  goals,  specifying  timetables,  and 
committing  resources  to  create  some  of  the  world’s  best  science  and  technology. 

This,  by  the  way,  is  one  of  the  best  features  of  our  conference.  We  are  here 
to  discuss  and  exchange  our  views  regarding  broader  S&T  policy  objectives,  but, 
importantly,  we  are  not  limited  to  that  dimension.  The  conference  is  also  de¬ 
signed  to  examine  cutting-edge  science  and  technology  across  a  remarkably  broad 
range  of  topics.  These  issues  are  of  direct  concern  not  only  to  our  economies  but 
also  to  the  health  and  welfare  of  our  citizens.  Indeed,  personally,  I  am  pleased 
that  the  conference  recognizes  that  we  have  more  at  stake  than  mutual  gain  for 
our  economies.  We  have  a  responsibility  to  use  our  talents,  our  education,  and 
our  public  and  private  resources  to  leave  the  world  better  than  we  found  it. 

Communications  technologies  make  the  world  a  seemingly  smaller  place  all 
the  time.  We  can  harness  communications  and  computing  technologies  to  create 
safe,  efficient,  and  clean  means  of  transportation.  The  continuing  revolution  in 
health  sciences  and  biotechnology  opens  up  new  possibilities  for  protecting  and 
maintaining  human  health.  And  as  the  fruits  of  science  and  technology  create 
greater  abundance  for  more  people  on  our  planet,  we  must  also  use  science  and 
technology  to  protect  our  planet  from  environmental  degradation. 

As  you  can  see  from  the  agenda,  we  have  two  full  and  fascinating  days  ahead 
of  us.  We  have  the  challenge  in  the  near  term  to  create  a  climate  where  transat¬ 
lantic  S&T  cooperation  can  flourish.  With  hard  work  and  dedication,  I  am  confi¬ 
dent  we  can  meet  the  challenge. 

In  the  long  term  we  have  the  equally  formidable  challenges  of,  first,  sustain¬ 
ing  cooperation  and,  second,  harnessing  science  and  technology  for  the  greater 
good  of  the  economies  and  societies  of  the  United  States  and  Europe.  We  must 
turn  to  each  of  these  challenges  with  dedication  and  the  optimism  that  our  talents 
are  equal  to  the  tasks  ahead.  I  wish  you  the  very  best,  not  only  today  and  tomor¬ 
row  but  also  for  a  new  vista  in  transatlantic  cooperation. 


opening  Remarks 


Stuart  Eizenstat 

Under  Secretary  of  State  for  Economic, 
Business,  and  Agricultural  Affairs 


INTRODUCTION 

Thank  you  for  inviting  me  here  today.  I  want  to  congratulate  the  National 
Research  Council  for  organizing  this  conference  and  bringing  together  such  an 
impressive  assemblage  of  American  and  European  scientists  and  researchers, 
technical  experts,  and  policymakers.  We  are  counting  on  all  of  you  to  help  us  turn 
the  opportunities  created  by  the  new  U.S.-EU  Science  and  Technology  (S&T) 
Agreement  into  realities.  You  represent  the  “cutting  edge”  in  your  respective 
fields,  and  through  this  conference  we  hope  that  ideas  are  shared  and  cooperation 
enhanced  to  the  mutual  benefit  of  both  the  United  States  and  the  European  Union. 

The  launching  of  our  new  S&T  agreement  is  an  occasion  of  great  expectation 
as  well  as  tremendous  personal  and  professional  satisfaction.  I  have  watched  and 
encouraged  the  emergence  of  this  agreement  from  three  different  vantage  points, 
beginning  with  my  service  as  Ambassador  to  the  EU,  then  as  Under  Secretary  of 
Commerce,  and  now  as  Under  Secretary  of  State  for  Economic,  Business,  and 
Agricultural  Affairs.  In  fact,  the  signing  of  this  agreement  is  the  realization  of  the 
commitment  I  personally  made  as  Ambassador  to  the  EU  in  1995.  A  mandate 
between  myself  and  Mrs.  Edith  Cresson,  commissioner  responsible  for  research, 
innovation,  education,  training,  and  youth,  was  obtained  to  conclude  an  agree¬ 
ment  by  1997.  We  fulfilled  that  mandate  and  promise  at  the  U.S.-EU  summit  in 
December  1997. 


S&T  AGREEMENT 

The  agreement  will  serve  as  a  broad  framework  for  cooperation,  enabling 
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some  of  our  most  distinguished  scientists  and  best  research  institutions  to  col¬ 
laborate  on  a  wider  range  of  scientific  endeavors  and  to  initiate  new  joint  pro¬ 
grams.  In  addition,  the  agreement  establishes  a  common  ground  for  handling  the 
allocation  and  protection  of  intellectual  property  rights  resulting  from  joint  re¬ 
search.  Throughout  this  process  I  have  been  convinced  that  the  United  States  and 
the  EU  had  an  important  stake  in  expanding  our  scientific  and  technological  col¬ 
laboration. 

First,  it  is  imperative  for  our  scientific  and  technical  communities  to  work 
together  in  this  era  of  globalization.  Second,  it  is  critical  for  our  economic  and 
trade  interests  to  develop  agreed  intellectual  property  rules,  common  databases, 
and  mutually  acceptable  standards.  Third,  it  sends  an  important  political  signal 
that  building  stronger  transatlantic  bridges  is  in  both  our  interests. 

The  agreement,  which  is  based  on  the  principles  of  mutual  benefit,  reciprocal 
opportunities  for  cooperation,  and  equitable  and  fair  treatment,  should  help  re¬ 
searchers  and  institutions  on  both  sides  of  the  Atlantic,  including  subsidiaries  of 
both  European  and  American  companies,  work  more  closely  in  a  wide  variety  of 
research  areas.  While  we  have  enjoyed  extensive  S&T  cooperation  with  Europe 
and  many  EU  member  states  for  a  long  time,  this  agreement  opens  new  areas 
previously  closed  to  mutually  beneficial  cooperative  activities  and  provides  pro¬ 
tection  for  intellectual  property  rights.  The  agreement  encourages  cooperation  in 
areas  where  the  United  States  and  the  EU  are  doing  some  of  the  most  advanced 
research  in  the  world:  environment,  agriculture,  information  and  communications 
technologies,  biomedicine,  health,  and  manufacturing  processes. 

NEW  TRANSATLANTIC  AGENDA 

This  agreement  is  a  solid  example  of  the  enhanced  cooperation  between  the 
United  States  and  the  EU.  President  Clinton  has  consistently  made  clear  his  per¬ 
sonal  commitment  to  stronger  transatlantic  ties,  and  this  commitment  was  mani¬ 
fested  in  the  New  Transatlantic  Agenda  (NTA).  Agreed  upon  with  the  EU  at  the 
December  1995  summit,  the  NTA  has  strengthened  and  enhanced  our  partner¬ 
ship.  It  broadens  our  cooperation  and  has  the  most  complete  set  of  cooperative 
mechanisms  we  have  ever  had:  semiannual  summit  meetings,  regular  subcabinet- 
level  meetings,  arid  a  broad  range  of  working-level  contacts. 

Most  importantly,  the  NTA  provides  a  blueprint  for  strengthening  coopera¬ 
tion  between  the  United  States  and  Europe  into  the  twenty-first  century.  The  NTA 
recognizes  that  ours  is  a  constantly  developing  relationship  that  must  adapt  to 
internal  and  external  changes,  and  changes  brought  about  by  science  and  technol¬ 
ogy  are  a  fundamental  part  of  our  relationship. 

The  S&T  agreement  is  a  key  instrument  for  advancing  the  NTA  goal  of  ex¬ 
panding  U.S.-European  scientific  cooperation  across  the  Atlantic.  The  agree¬ 
ment  is  further  concrete  evidence  of  the  U.S.  State  Department’s  “firm  commit¬ 
ment  to  international  S&T”  highlighted  by  my  colleague.  Under  Secretary  of 
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State  for  Political  Affairs  Tom  Pickering,  in  a  recent  speech  to  the  American 
Association  for  the  Advancement  of  Science.  As  Ambassador  Pickering  said,  we 
are  all  working  hard  “to  make  science  relevant  to  our  foreign  policy  and  to  bring 
the  department  in  close  touch  with  the  opportunities  presented  to  us  in  foreign 
affairs  of  a  closer  relationship  to  the  underworld  of  science  and  technology.” 

Acting  Assistant  Secretary  Melinda  Kimble  and  the  State  Department’s  Bu¬ 
reau  of  Oceans  and  International  Environmental  and  Scientific  Affairs  are  devot¬ 
ing  additional  resources  to  ensure  the  successful  implementation  of  this  agree¬ 
ment  and  are  reaching  out  to  technical  agencies  and  the  scientific  community  for 
new  ideas  and  help.  They  are  also  taking  full  advantage  of  the  Internet  and  other 
available  vehicles  to  ensure  widespread  dissemination  of  information  about  the 
agreement. 

There  is  much  still  to  be  done.  We  are  eager  to  hear  fresh  and  imaginative 
ideas  on  how  we  can  seize  the  new  opportunities  before  us.  Good  luck  in  your 
discussions  over  the  next  two  days.  You  all  have  an  opportunity  to  help  direct 
what  we  fully  expect  to  be  an  extremely  productive  relationship.  And  I  urge  you 
to  take  full  advantage  of  it!  At  the  State  Department,  we  await  your  suggestions 
and  input.  We  will  work  closely  with  our  European  Commission  partners  to  en¬ 
sure  that  we  live  up  to  the  promise  of  our  new  agreement.  Thank  you  for  inviting 
me  to  join  you  this  morning  and  I  look  forward  to  receiving  and  reviewing  your 
report. 


Opening  Remarks 


Hugo  Paemen 

Ambassador,  European  Commission 


It  is  a  pleasure  to  be  here  today  for  what  I  hope  will  be  a  stimulating  confer¬ 
ence  on  the  theme  of  transatlantic  science  and  technology  (S&T)  cooperation. 
Fifty-one  years  ago,  U.S.  Secretary  of  State  George  Marshall  set  forth  a  vision  of 
a  democratic  Europe  that  would  be  whole,  free,  and  at  peace.  His  hope  was  that 
such  a  Europe  could  act  as  a  full  and  equal  partner  of  the  United  States.  Much  of 
Europe  responded,  laying  the  groundwork  for  the  European  Union.  Since  then, 
our  transatlantic  partnership  has  been  the  leading  force  for  peace,  democracy, 
prosperity,  and  development  for  ourselves  and  the  world. 

The  New  Transatlantic  Agenda  signed  in  Madrid  in  December  1995  con¬ 
firms  the  commitment  of  the  European  Union  and  the  United  States  to  further 
develop,  in  the  new  global  economic  and  geopolitical  environment,  our  common 
goal  of  fostering  an  active  and  vibrant  transatlantic  community.  This  should  be 
done  by  deepening  and  broadening  the  political  and  economic  ties  that  bind  us,  as 
well  as  the  social,  cultural,  educational,  and,  last  but  not  least,  scientific  ties.  The 
conclusion  last  December  of  the  agreement  between  the  European  Community 
and  the  United  States  for  a  program  of  cooperation  in  science  and  technology 
clearly  fits  the  overall  goals  that  I  mentioned. 

This  conference  could  not  come  at  a  better  time.  At  the  same  moment  that 
the  European  Commission  is  finalizing  the  Fifth  Framework  Programme  for  Eu¬ 
ropean  Research  and  Training  activities  covering  the  period  1998  to  2002,  the 
United  States  has  launched  the  21st  Century  Research  Fund,  also  a  five-year  ini¬ 
tiative,  to  enable  the  various  S&T  agencies  to  focus  more  intensely  on  the 
president’s  goals  for  science  and  technology.  Let  us  use  this  conference  to  inject 
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into  both  of  these  major  efforts  the  transatlantic  dimension  that  our  S&T  agree¬ 
ment  has  called  for. 

Good  collaborative  links  between  public  agencies  and  academic  and  indus¬ 
trial  researchers  are  clearly  essential  if  the  high  quality  of  our  academic  research 
in  Europe  and  the  United  States  is  to  be  matched  by  our  ability  to  produce  high- 
tech  goods,  processes,  and  services  that  can  be  winners  in  the  global  marketplace. 
This  is  why  we  thought  there  would  be  considerable  benefit,  particularly  for  those 
of  you  who  are  involved  in  putting  together  and  implementing  research  and  de¬ 
velopment  (R&D)  and  innovation  programs,  in  sharing  experiences  by  bringing 
together  administrators  and  industrial  and  academic  researchers  to  exchange  ideas 
on  good  practice.  I  do  not  say  “best  practice”  in  this  context  because  what  works 
well  in  one  country  may  work  less  well  elsewhere.  So  I  hope  that  you  will  leave 
Washington,  D.C.,  in  two  days  with  plenty  of  good  practical  ideas  to  consider  and 
a  range  of  new  contacts— people  you  may  wish  to  stay  in  touch  with  in  the  fu¬ 
ture — and  which  will  be  sorely  needed  if  the  U.S.-EU  S&T  agreement  is  to  be¬ 
come  the  success  we  all  expect. 

I  would  like  to  share  with  you  a  couple  of  concrete  messages  that  seem  to  me 
important  not  to  lose  sight  of  in  the  course  of  these  two  days.  The  first  one  is  the 
understanding  on  the  European  side  of  the  complementary  role  of  the  European 
Community  research  programs  that  provide  the  necessary  European  dimension  to 
the  member  states’  national  R&D  programs.  I  am  sure  that  Professors  Routti  and 
Fasella  will  develop  this  key  point  in  much  more  detail  during  their  presentations. 
Please  keep  in  mind  then  that  this  is  a  meeting  about  finding  new  ways  to  make 
the  European  R&D  program,  built  on  the  success  of  the  respective  national  pro¬ 
grams,  identify  joint  research  opportunities  with  our  American  counterparts. 

This  European  dimension  has  many  expressions,  but  perhaps  a  concrete  and 
easily  understood  one  is  the  requirement  to  assemble  research  consortia  in  which 
at  least  two  European  organizations  are  involved  while  recognizing  at  the  same 
time  that  many  U.S.  federally  funded  programs  involve  only  one  organization. 

The  second  thought  I  would  like  to  share  with  you  concerns  the  increasing 
importance  of  collaborative  partnerships  between  industry,  academia,  and  na- 
tiond  labs  as  a  way  to  speed  up  the  ability  of  our  economies  to  shorten  the  prod- 
uct-to-market  time  frame  and  increase  competitiveness  in  global  markets.  The 
very  first  European  Framework  Programme  stressed  these  partnerships.  This  was 
done  not  only  from  the  conviction  that  this  was  the  right  way  to  increase  the 
competitiveness  of  the  European  industry  but  also  and  especially  out  of  necessity. 
The  European  Union’s  R&D  funds  represent  a  very  small  percentage  of  the  funds 
that  member  states  allocate  to  R&D.  Forging  partnerships  has  been  a  way  to 
leverage  these  funds  and  provide  the  “biggest  bang  for  the  buck.”  Additionally, 
the  growing  complexity  of  research  necessitates  a  multidisciplinary  approach  in 
which  all  interested  actors,  industry,  academia,  and  research  labs  provide  input 
and  participate  actively. 

On  the  U.S.  side,  we  also  observe  a  growing  recognition  of  the  importance  of 
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partnerships  to  tackle  difficult  research  areas.  Examples  include  the  Partnership 
for  the  Next-Generation  Vehicle  and  high-performance  computing  networks.  In 
my  opinion,  the  time  is  ripe  to  extend  this  thinking  beyond  European  Union  and 
U.S.  borders  and  provide  a  transatlantic  dimension  to  these  partnerships. 

In  order  for  these  partnerships  to  work,  they  need  to  be  built  using  a  “bottom- 
up”  approach.  By  this  I  mean  that  agreements  such  as  our  recently  signed  S&T 
one  only  constitute  an  institutional  framework.  Without  the  active  support  of  the 
scientific  community,  they  become  empty  documents.  An  open  and  fluid  dia¬ 
logue  among  the  practitioners  will  jump-start  the  process  and  provide  a  momen¬ 
tum  that  can  never  be  there  by  simply  putting  together  administrators  in  charge  of 
research  on  both  sides.  This  conference  endeavors  to  provide  such  a  climate  for 
at  least  four  research  areas  by  bringing  together  investigators  and  managers  ac¬ 
tive  on  both  sides. 

I  believe  the  task  ahead  of  you  during  these  two  days  is  to  work  within  these 
boundary  constraints,  as  mathematicians  like  to  call  them,  and  to  try  and  identify 
proposals  for  future  collaborative  work.  Such  work  should  not  only  make  sense 
from  a  scientific  and  engineering  perspective  but  should  also  fit  the  requirements 
and  missions  of  the  various  U.S.  federal  research  agencies  as  well  as  the  Euro¬ 
pean  Commission.  Of  course,  the  task  will  not  be  completed  in  two  days,  and  a 
similar  conference  is  planned  for  early  1999  to  address  additional  domains  of 
possible  collaboration. 

This  conference  is  predicated  on  the  premise  that  no  one  has  a  monopoly  on 
wisdom.  I  hope  that  by  the  end  of  tomorrow  all  of  us  will  have  learned  something 
new  of  value  that  we  can  apply  in  our  own  context.  If  we  achieve  that,  we  will 
have  made  a  genuine  contribution  to  improving  the  transatlantic  scientific  dia¬ 
logue.  I  wish  you  well  in  your  deliberations. 


Trends  in  Science  and  Technology  Policy 

The  U.S.  Perspective: 

The  Here  and  Now  Versus  the  Ideal 


Joseph  Bordogna 

Deputy  Director,  National  Science  Foundation 


I  am  very  pleased  to  participate  in  today’s  discussion  of  transatlantic  science 
and  technology  (S&T)  cooperation.  The  last  century  is  replete  with  transatlantic 
collaborations  of  every  nature  from  national  security  alliances  to  matters  as  di¬ 
verse  as  pubhc  policy  and  political  elections,  scientific  exchanges,  and  arts  and 
cultural  events. 

This  plenary  session  on  trends  in  S&T  policy  is  part  of  all  of  our  nations’ 
long  tradition  of  bridging  the  broad  Atlantic  Ocean  with  good  communication 
and  good  ideas.  This  conference  to  inaugurate  cooperation  under  the  new  U.S.- 
European  Union  (EU)  science  and  technology  agreement  extends  that  tradition 
into  the  twenty-first  century. 

My  assigned  topic  for  this  talk  is  “Trends  in  Science  and  Technology 
Policy — ^The  U.S.  Perspective.”  While  I  speak  to  this,  my  comments  will  be 
focused  primarily  on  what  those  trends  should  ideally  be  rather  than  what  they 
necessarily  are  now.  The  title  of  my  remarks  is  “Trends  in  Science  and  Technol¬ 
ogy  Policy:  The  Here  and  Now  Versus  the  Ideal.” 

Many  of  us  here  today  are  civil  servants  in  the  broadest  and  most  generous 
sense  of  that  term.  We  serve  as  officials  of  public  institutions  that  often  tend 
toward  bureaucratic-sclerosis  over  time.  Our  first  task,  it  seems  to  me,  should  be 
to  commit  ourselves  to  proving  incorrect  the  blessedly  unknown  scholar  who 
said,  “Bureaucracy  defends  the  status  quo  long  past  the  time  when  the  quo  has 
lost  its  status.”  It  is  a  humorous  but  not  untrue  commentary  on  the  danger  of 
institutions  holding  onto  the  past  instead  of  lifting  their  sights  to  the  future.  Our 
task  is  to  recognize  and  retain  what  is  valuable  from  the  past  while  envisioning  a 
future  based  on  inevitable  change. 

I  should  add  that,  although  the  definition  of  bureaucracy  refers  primarily  to 
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the  public  sector,  bureaucrats  have  been  known  to  exist  in  the  private  sector,  too. 
The  difference  is  often  their  briefer  period  of  survival.  We  are  fortunate  indeed  to 
have  the  able  participation  and  advice  of  some  of  industry’s  best  talent  with  us  for 
this  conference. 

Let  me  begin  with  a  comment  by  paleontologist  and  evolutionary  biologist 
Stephen  Jay  Gould  from  his  recent  essay  in  Science  magazine  (Feb.  6, 1998).  He 
said,  . .  science  cannot  be  separated  from  political  change,  if  only  because  the 
primary  motor  of  social  reorganization  throughout  human  history,  from  the  ad¬ 
vent  of  agriculture  to  the  acme  of  modem  industry,  has  been  fueled  by . . .  scien¬ 
tific  knowledge,”  Although  scientist  and  nonscientist  alike  can  marvel  at  the 
power  of  our  knowledge  in  science  and  technology,  it  is  the  intersection  of  this 
knowledge  with  the  goals  and  needs  of  society  that  is  our  larger  responsibility. 

From  the  first  time  humans  left  the  confines  of  this  planet  to  venture  into 
space  close  to  four  decades  ago,  the  limited  circle  of  our  globe  and  the  even 
tighter  circle  of  our  dependency  on  each  other  have  become  increasingly  appar¬ 
ent.  Those  first  photographs  of  earth  taken  from  space  spoke  not  only  of  our 
shape  and  size  in  the  universe  but  of  our  unity.  We  are  all  citizens  of  the  small 
blue  planet.  And  on  this  planet  the  advancement  of  civilization  has,  in  many 
respects,  been  driven  by  the  scientific  and  engineering  research  of  each  succeed¬ 
ing  generation. 

We  can  all  agree  that  science  is  a  force  absolutely  fundamental  to  our  well¬ 
being  and,  in  fact,  survival.  Indeed,  science  and  society  are  interdependent.  There 
is  an  inextricable  relationship  between  the  diverse  science,  engineering,  and  tech¬ 
nology  activities  in  all  our  nations  and  the  public  policy  efforts  that  enable  popu¬ 
lations,  economies,  and  nations  to  reap  maximum  benefit  from  advances  in  knowl¬ 
edge  and  understanding. 

Although  we  know  this  connection  by  both  instinct  and  example,  we  are  only 
slowly  coming  to  the  recognition  that  science  and  technology,  and  its  concomi¬ 
tant  policy,  must  be  seriously  concerned  with  the  many  and  great  unsolved  prob¬ 
lems  of  humankind.  This  latter  premise  moves  our  planning  and  projections  to 
another,  quite  different,  level. 

I  do  not  in  any  way  lightly  dismiss  the  consistent  increase  in  science,  engi¬ 
neering,  and  technological  knowledge  that  moves  across  national  borders.  Nei¬ 
ther  do  I  discount  the  widening  net  of  international  collaborations,  not  only  among 
our  nations  but  with  all  nations.  These  are  positive  and  contributory  trends.  But 
none  of  us  can  escape  the  contradiction  in  contemporary  society  that  we  are  able 
to  do  increasingly  outstanding  science  at  the  same  time  that  many  societal  dis¬ 
parities  and  problems  are  increasing.  Those  of  us  in  the  S&T  policy  community 
are  in  a  unique  position  to  address  these  issues.  The  deliberations  of  this  very 
meeting  can  establish,  for  the  record,  a  distinction  between  the  current  trends  in 
S&T  policy  and  the  ideal  trends  for  the  very  same. 

Although  many  in  the  science  and  engineering  community  may  not  think  of 
these  matters  as  their  individual  responsibility,  one  of  history’s  most  eminent 
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scientists  spoke  of  this  very  issue  decades  ago.  In  193 1 ,  before  World  War  n  and 
in  the  deepest  days  of  economic  depression,  Einstein  admonished  the  science 
community  in  an  address  at  the  California  Institute  of  Technology.  He  said,  “Con¬ 
cern  for  man  himself  and  his  fate  must  always  form  the  chief  interest  of  all  tech¬ 
nical  endeavors,  concern  for  the  great  unsolved  problems  of  the  organization  of 
labor  and  the  distribution  of  goods — ^in  order  that  the  creations  of  our  mind  shall 
be  a  blessing  and  not  a  curse  to  mankind.  Never  forget  this  in  the  midst  of  your 
diagrams  and  equations.” 

Here  we  are  67  years  later  finally  building  consensus  for  his  wisdom. 
Einstein  takes  us  back  to  our  fundamental  values  as  guidance — our  concern  for 
humanity  and  its  fate.  I  believe  that  it  is  in  those  terms  that  we  must  work  toward 
the  more  ideal  trends  in  S&T  policy  in  the  twenty-first  century. 

Since  the  end  of  the  Cold  War  in  1989,  the  era  of  East-West  rivalry  has  been 
eclipsed  by  an  emerging  era  of  North-South  realities  and  relationships.  President 
Clinton’s  trip  to  Africa  exemplifies  this  recognition.  Nuclear  testing  by  India  and 
Pakistan  also  is  part  of  that  new  reality.  This  emerging  era  comes  with  new 
challenges,  interdependent  consequences,  shared  international  responsibilities, 
and  mutual  opportunities.  Much  of  the  opportunity  will  be  powered  by  the  world 
science  and  engineering  coimnunity. 

There  is  a  global  imperative  to  close  the  widening  gap  between  the  haves  and 
have-nots — ^not  through  handouts  or  handdowns  but  through  building  knowledge 
and  capacity  in  poorer  nations  to  enable  them  to  create  their  own  wealth.  Al¬ 
though  America  is  thought  of  as  a  rich  industrial  nation  we  are  facing  a  similarly 
widening  division  in  our  own  borders.  Many  of  your  nations  are  experiencing 
similar  phenomena.  The  gap  between  rich  and  poor  and  skilled  and  unskilled  in 
our  nations  or  elsewhere  in  the  world  cannot  bode  well  for  our  collective  future. 

In  1960  the  world  population  was  3  billion.  We  all  know  that  by  the  tuni  of 
the  century  that  number  will  double  to  6  billion.  This  will  have  occurred  in  less 
than  four  decades.  Most  of  the  world’s  population  growth  and  much  of  its  eco¬ 
nomic  expansion  will  occur  in  the  Southern  Hemisphere.  Here  too  will  exist  the 
potential  for  the  deepest  problems  of  hunger,  poverty,  and  disease,  as  well  as  for 
energy  supply,  vast  environmental  devastation  and  their  incumbent  emergencies. 

Although  the  130  plus  developing  countries  already  account  for  four-fifths 
of  the  world’s  people,  they  only  account  for  one-sixth  of  its  economic  output. 
This  pervasive  condition  of  poverty  devastates  individuals  as  well  as  nations  and 
has  far-reaching  implications  for  all  of  the  world’s  citizens  and  nations.  Poverty 
degrades  the  dignity  of  us  all  as  human  beings  no  matter  where  it  occurs.  North, 
South,  East,  or  West. 

It  is  clear  that  Einstein  would  have  us  be  mindful  to  think  not  only  of  saving 
our  planet  for  future  generations  but  of  saving  the  planet’s  current  generation. 
Our  reverence  for  humanity’s  habitat  must  include  a  reverence  and  compassion 
for  humanity  itself.  Our  only  hope  of  saving  either  rests  in  a  commitment  to  save 
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both.  Sustainable  development  cannot  mean  sustaining  poverty  in  those  places 
where  it  exists. 

The  major  problems  facing  the  whole  global  society  are  human  problems. 
And  they  will  require  more  than  technical  solutions.  These  problems  emerge  out 
of  complex  patterns  of  overlapping  consequences.  For  example,  over  the  past 
several  decades,  the  investment  that  industrial  nations  have  made  in  improved 
nutrition,  medical  technologies,  and  public  health  have  all  coalesced  to  boost  life 
expectancy  in  Europe  and  the  United  States  from  less  than  47  years  in  1890  to 
75.5  years  in  1993,  Japan  has  done  even  better.  More  recently,  this  trend  is  also 
emerging  in  developing  countries.^  This  is  surely  an  advance  to  celebrate  for  all 
humanity. 

However,  as  this  life  expectancy  trend  increases,  nations  will  struggle  to 
support  their  elderly  populations  with  a  decreasing  proportion  of  their  popula¬ 
tions  of  wage-earning  ages.  Thus,  our  triumph  of  better  health  and  longer  life 
will  also  pose  an  economic  dilemma,  Ourjob  will  be  to  create  opportunity  from 
this  and  other  impending  dilemmas. 

We  cannot  deny  that  there  are  overlapping  consequences  of  poverty,  plan¬ 
etary  devastation,  illiteracy,  aging  populations,  communicable  diseases,  mass 
migrations  of  immigrants,  agricultural  output,  energy  supply,  and  others.  Grap¬ 
pling  with  these  issues  collectively  might  seem  like  a  completely  unmanageable 
task,  at  best.  But  we  do  not  have  the  luxury  of  making  choices.  We  do  have  new 
technological  tools  for  iimovative  approaches.  We  can,  indeed,  make  the  same 
leaps  of  majestic  proportion  that  created  every  other  milestone  of  human  progress. 

We  know  that  energy,  environment,  and  economics  form  the  triple  challenge 
of  the  coming  century;  they  are  inextricably  wedded.  We  know  that  despite  na¬ 
tional  and  cultural  differences,  every  nation — ^bigor  small,  rich  or  impoverished, 
agricultural  or  industrial  or  postindustrial  (as  some  speculate),  democratic  or  dic¬ 
tatorial — each  is  woven  into  the  interlaced  fabric,  some  would  say  a  postindustrial 
digital  fabric,  of  the  world’s  economy  and  ecology. 

We  may  be  gathered  today  to  contemplate  future  collaborations  among  our 
several  nations  and  through  the  European  Union,  but  our  vision  must  necessarily 
encompass  a  far  broader  concern.  These  discussions  are  transatlantic  by  associa¬ 
tion,  but  our  genuine  universe  of  thought  must  be  transglobal  if  we  are  to  move 
from  the  “here  and  now  in  science  and  technology  trends  toward  the  ideal.” 

I  wish  you  every  success  in  defining  areas  not  only  for  transatlantic  coopera¬ 
tion  but  for  global  vision  as  well.  Thank  you. 
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Trends  in  Science  and  Technology  Policy 

The  EU  Perspective 
on  Transatlantic  Cooperation 


Jorma  Routti 
Director  General  DGXII 
European  Commission 


I  welcome  the  opportunity  to  be  here  today  to  explore  the  opportunities  asso¬ 
ciated  with  the  new  U.S.-European  Union  (EU)  science  and  technology  (S&T) 
agreement.  We  believe  it  has  rich  potential,  and  we  are  grateful  to  the  National 
Academy  of  Sciences  for  hosting  this  event;  after  all,  a  key  ingredient  in  coopera¬ 
tion  is  knowing  your  partner.  Accordingly,  my  charge  today  is  to  say  something 
about  trends  in  S&T  policy  in  the  European  Union,  and  to  do  this  I  will  focus  on 
new  themes  in  the  EU’s  Fifth  Framework  Programme  for  research  and  develop¬ 
ment.  Perhaps  the  most  prominent  theme  in  the  Fifth  Framework  Programme  is 
the  socioeconomic  dimension  of  research  and  development  (R&D).  Moving  into 
the  next  century,  the  Fifth  Framework  Programme  hopes  to  promote  R&D  that 
improves  the  quality  of  life  of  all  of  our  citizens  while  doing  so  in  an  environmen¬ 
tally  sustainable  way.  This  involves  a  interdisciplinary  approach  to  R&D,  as  we 
work  as  a  community  to  push  the  frontiers  of  science  and  technology  and,  where 
appropriate,  with  partners  across  the  Atlantic  and  around  the  globe. 

But  before  getting  into  the  details  of  how  we  hope  to  accomplish  these  goals, 
let  me  tell  you  why  we  fund  collaborative  R&D  at  the  level  of  the  European 
Community  and  provide  some  background  on  past  Framework  Programmes. 

BENEFITS  OF  EUROPEAN  COLLABORATIVE  RESEARCH 

In  Europe  we  recognize  that  we  must  invest  more  in  research  and  technol¬ 
ogy.  European  Union  countries  spend  1.8  percent  of  GDP  (gross  domestic  prod¬ 
uct)  on  civil  R&D,  as  opposed  to  2.5  percent  in  the  United  States  and  2.8  percent 
in  Japan.  There  are  several  reasons  why  community-wide  collaboration  in  R&D 
makes  sense: 
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•  Bringing  together  researchers  from  several  EU  countries  deepens  the  pool 
of  research  talent  in  any  one  project  and  broadens  linkages  across  borders, 
which  in  turn  contributes  to  R&D  dynamism. 

•  An  increasing  number  of  research  issues,  such  as  climate  change  and  ma¬ 
rine  and  terrestrial  ecosystems,  can  be  carried  out  effectively  only  with 
trans-national  coordination. 

•  Large-scale  research  infrastructure  is  increasing  costly,  even  when  dis¬ 
tributed  across  many  EU  members. 

THE  NATURE  AND  EVOLUTION  OF  FRAMEWORK  PROGRAMMES 

The  EU’s  Framework  Programme  comprises  four  activities: 

•  research,  technology  development,  and  demonstration,  which  make  up  87 
percent  of  all  expenditures  in  the  Fourth  Framework  Programme. 

•  international  cooperation  in  research,  which  involves  partnerships  with 
non-EU  countries  and  international  organizations,  builds  R&D  links  to 
less  developed  countries  and  fosters  access  of  EU  countries  to  cutting- 
edge  research  elsewhere; 

•  dissemination  and  exploitation  of  research,  through  technology  transfer 
and  monitoring  of  best  R&D  practices  elsewhere;  and 

•  stimulation  of  training  of  researchers  through  international  fellowship  pro¬ 
grams. 

The  First  Framework  Programme  was  established  in  1984  and  initially  was 
modest  in  scale;  today,  the  Fourth  Framework  Programme  is  three  times  the  size 
in  real  terms  of  the  first  program  and  amounts  to  3.5  billion  Ecu  annually.  The 
Framework  Programme  accounts  for  4  percent  of  all  civil  R&D  in  the  EU  and  4 
percent  of  the  total  European  Community  budget.  In  general,  the  EU’s  four 
Framework  Programmes  have  funded  R&D  in  five  areas:  energy,  life  sciences, 
environment,  industrial  materials  and  technologies,  and  information  and  commu¬ 
nications  technologies.  Research  priorities  have  shifted  over  the  years.  Energy 
has  diminished  in  relative  importance  over  time,  and  information  and  communi¬ 
cations  technologies,  having  peaked  in  funding  in  the  1980s,  have  declined  some¬ 
what.  Areas  such  as  transportation  and  socioeconomic  research  have,  in  contrast, 
experienced  funding  increases. 

THE  FIFTH  FRAMEWORK  PROGRAMME: 

A  NEW  STRATEGIC  APPROACH 

The  Fifth  Framework  Programme,  which  runs  from  1998  to  2002,  recog¬ 
nizes  that,  with  the  EU  rapidly  integrating,  a  broader  strategy  based  on  knowl¬ 
edge,  innovation,  and  education  and  training  is  necessary.  Society  faces  major 
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issues  such  as  environmental  protection  and  well-being  of  citizens,  in  addition  to 
economic  competitiveness.  To  meet  these  challenges,  concentration  and  flexibil¬ 
ity  have  become  the  key  concepts  in  the  Fifth  Framework  Programme.  This  means 
that  the  EU  plans  to  become  more  flexible  in  the  allocation  of  resources  while 
focusing  on  socioeconomic  aspects  of  research  and  its  application,  not  just  tech¬ 
nology. 

To  adhere  to  our  principles  of  concentration  and  flexibility,  the  Fifth  Frame¬ 
work  Programme  is  organized  into  four  thematic  programs  and  three  horizontal 
programmes,  with  a  budget  of  16.3  Ecu  over  four  years.  This  contrasts  with  the 
Fourth  Framework  Programme,  which  involved  some  20  separate  and  specific 
research  programs.  The  four  thematic  areas  are  life  sciences  and  biotechnology, 
user-friendly  information  technologies,  competitive  and  sustainable  growth  of 
industries,  and  energy  and  environment. 

To  maximize  returns,  the  objective  is  to  concentrate  on  a  limited  number  of 
objectives  in  order  to  strengthen  the  EU’s  S&T  base.  This  involves  a  focus  on 
generic  R&D  and  support  of  the  research  infrastructure  throughout  the  European 
Community.  In  our  planned  research  on  information  technologies,  we  seek  to 
develop  next-generation  digital  services  that  improve  citizens’  access  to  govern¬ 
ment  services  and  deliberation.  It  also  means  developing  multimedia  content  and 
tools  that  enable  cultural  and  linguistic  diversity  while  encouraging  electronic 
publishing. 

For  sustainable  growth  our  objective  is  to  improve  land  transport  and  marine 
technologies  in  order  to  move  people  and  goods  more  efficiently.  Our  plan  also 
calls  for  improvement  in  air  traffic  control  technologies.  (For  a  detailed  list  of 
thematic  areas,  I  recommend  the  paper  I  have  with  me  today  on  the  Fifth  Frame¬ 
work  Program,  coauthored  with  William  Cannell;  see  Appendix). 

The  three  horizontal  programs,  which  are  designed  to  complement  the  the¬ 
matic  ones,  are  international  cooperation,  promotion  of  innovation  and  participa¬ 
tion  of  small  and  medium  enterprises  (SMEs),  and  improving  training  and  mobil¬ 
ity  of  researchers. 

If  we  refer  to  the  agenda  for  this  conference,  we  see  how  nicely  the  thematic 
areas  in  the  Fifth  Framework  Programme  fit.  Our  general  topic  here  is  interna¬ 
tional  cooperation,  and  we  have  separate  sessions  tomorrow  on  SMEs  and  the 
internationalization  of  the  technical  work  force. 


THE  SOCIAL  DIMENSION 

Let  me  conclude  by  underscoring  an  important  theme  from  the  Fifth  Frame¬ 
work  Programme — socio-economic  research.  We  do  maintain  our  focus  on  the 
natural  sciences  and  technology,  but  we  have  a  new  emphasis  on  the  socioeco¬ 
nomic  dimensions  of  science  and  technology.  As  technology  becomes  a  more 
pervasive  part  of  all  our  lives,  it  is  important  to  acknowledge  how  social,  behav¬ 
ioral,  and  economic  factors  work  together  to  shape  the  development  and  applica- 
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tions  of  technology.  By  recognizing  these  interrelated  factors  the  European  Union 
wants  to  make  science  and  technology  do  more  for  the  quality  of  life  of  its  citi¬ 
zens,  while  leaving  a  healthy  planet  for  our  children  and  grandchildren.  We  have 
a  broad  range  of  topics  for  potential  cooperation  that  we  will  explore  today  and 
tomorrow.  I  look  forward  both  to  the  discussions  on  substantive  topics  and  the 
expanded  cooperation  that  will  result. 


International  R&D  Cooperation 

The  U.S.  Approach  to  the 
U.S.-EU  S&T  Agreement 


Melinda  Kimble 

Acting  Assistant  Secretary  for  Oceans  and 
International  Environmental  and  Scientific  Affairs 
U.S.  Department  of  State 


Thank  you  for  the  opportunity  to  participate  in  this  special  event — an  an¬ 
nouncement  and  celebration  of  the  signing  of  the  U.S.-EU  S&T  agreement  and 
the  kickoff  of  the  implementation  phase.  As  Under  Secretary  Eizenstat  has  men¬ 
tioned,  the  signing  of  the  agreement  was  a  fulfillment  of  a  commitment  made  by 
Presidents  Santer  and  Clinton  in  1995  when  they  signed  the  New  Transatlantic 
Agenda.  After  two  and  a  half  years  of  negotiations  and  six  months  of  preparation 
for  the  joint  consultative  group  meeting,  the  United  States  and  the  European  Union 
have  a  right  to  celebrate.  We  also  have  a  responsibility  to  pursue  implementation 
expeditiously  in  order  for  the  United  States  to  realize  the  agreement’s  full  poten¬ 
tial  for  this  transatlantic  partnership.  This  gathering  should  add  impulse  and  in¬ 
sight  to  the  task.  I  commend  our  hard-working  delegates  on  both  sides,  the  Na¬ 
tional  Academy  of  Sciences,  and  all  participants  to  engage  actively  as  we  embark 
on  this  mission  of  cooperation. 

I  will  speak  briefly  about  our  strategy  for  implementing  the  agreement  and 
touch  on  the  State  Department’s  approach  to  science  and  technology,  in  general, 
a  topic  my  bureau,  the  Bureau  of  Oceans  and  International  Environmental  and 
Scientific  Affairs  (OES),  has  been  studying  seriously  for  some  time. 

The  State  Department,  and  specifically  OES,  is  the  custodian  for  some  three 
dozen  framework  S&T  agreements  and  hundreds  of  MOUs  (memoranda  of  un¬ 
derstanding),  with  more  arriving  each  day,  that  form  the  basis  of  bilateral  S&T 
cooperation  worldwide.  We  take  this  role  very  seriously.  For  example,  in  the 
Western  European  area  this  past  year  alone,  we  have  had  important  and  success¬ 
ful  bilateral  review  meetings  or  consultations  with  Finland,  Italy,  Spain,  and  Por¬ 
tugal.  These  activities  will  continue  since  there  are  activities  in  these  arrange¬ 
ments  that  are  more  appropriately  performed  at  the  member-state  level.  Sir  Leon 
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Brittan  recognized  the  compatibility  of  the  U.S.-EU  S&T  agreement  with  other 
bilateral  agreements  at  the  December  5,  1997,  signing  ceremony,  underscoring 
that  the  S&T  agreement  shall  not  impinge  on  or  prejudice  existing  bilateral  agree¬ 
ments  with  the  United  States  but  rather  would  complement  them. 

That  said,  the  U.S.-EU  S&T  agreement  could  well  become  the  largest  of  all 
S&T  agreements  owing  to  its  potential  and  scope,  as  well  as  the  billions  of  dollars 
in  R&D  involved.  Moreover,  cooperation  between  the  world’s  best  scientists  on 
cutting-edge  research  will  accrue  enormous  savings  by  avoiding  duplicative  ef¬ 
forts  and  will  yield  significant  beneficial  breakthroughs  for  the  entire  world.  The 
agreement  also  provides  for  the  protection  of  intellectual  property  rights — an  es¬ 
sential  means  of  encouraging  research  and  technological  innovation. 

The  U.S.  government’s  approach  to  the  S&T  agreement  can  be  summed  up 
in  one  word:  proactive.  As  the  “executive  agent”  responsible  for  liaisoning  with 
the  European  Commission  and  the  catalyst  for  energizing  over  15  U.S.  govern¬ 
ment  agencies  to  support  the  negotiation  and  implementation  of  the  agreement, 
the  State  Department,  specifically  OES,  is  working  hard  to  make  the  agreement 
operational.  To  exploit  the  momentum  of  the  December  1997  signing,  our  strat¬ 
egy  calls  for: 

•  the  early  convening  of  the  joint  consultative  group  (JCG)  called  for  under 
Article  6  to  jointly  chart  next  steps  in  the  implementation  process; 

•  the  designation  of  priority  areas  for  cooperation,  which  include  four  or 
five  items  under  the  “sectors  for  cooperative  activities”  found  under  Ar¬ 
ticle  4(a)  of  the  agreement;  and 

•  the  publication  and  promotion  of  the  agreement  through  our  public  affairs 
apparatus,  including  the  posting  of  the  agreement,  joint  statement,  points 
of  contact,  and  other  information  on  the  OES  website:  www.state.gov/ 
www/global/oes. 

The  fixst  meeting  of  the  JCG,  to  be  cochaired  by  Professor  Routti  and  myself 
will  be  held  June  10  at  the  State  Department.  It  will  be  an  “informal”  meeting  of 
the  JCG  since  the  EC  must  still  ratify  the  agreement.  Barring  any  unforeseen 
circumstances,  we  plan  to  hold  the  first  official  JCG  in  Brussels  on  October  21. 

The  topics  chosen  for  the  informal  JCG  may  sound  familiar  to  those  familiar 
with  the  agenda  for  this  conference:  endocrine  disrupters,  information  science 
and  technology,  materials  research,  intermodal  transportation  and  intelligent 
transportation  systems,  measurement  equivalents,  health  and  environmental  ef¬ 
fects  of  radiation,  and  climate  change  prediction.  These  priority  areas  reflect  our 
agencies’  interest  in  cooperative  projects  (some  actually  have  draft  MOUs  or 
other  implementing  arrangement  documents  ready  to  go);  the  importance  and 
timeliness  of  these  topics;  and,  after  close  consultation  with  our  EU  colleagues,  a 
mutual  acceptance  of  the  appropriateness  of  joint  projects  on  a  priority  basis  in 
these  areas.  I  can  also  report  that  we  are  working  to  identify  several  other  priority 
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areas  for  joint  cooperation  for  the  October  JCG,  which  will  possibly  include  re¬ 
newable  energy  resources,  biomedicine  and  health,  telematics,  and  agriculture. 

In  terms  of  publicizing  and  promoting  the  agreement— the  third  element  of 
our  strategy — ^we  and  our  European  partners  have  tried  to  make  this  agreement 
and  its  implementation  a  public/private  enterprise  to  the  extent  possible.  We  real¬ 
ize  much  of  the  joint  research  will  be  done  by  government  agencies  in  coopera¬ 
tion  with  private  scientific  laboratories,  academic  institutions,  consortia,  and  small 
and  medium  enterprises.  We  also  understand  the  interest  of  the  business  commu¬ 
nity  in  the  agreement  and  what  it  portends  for  future  R&D  trends.  There  exists  an 
interesting  dynamic  here,  where  we  look  to  private  industry  as  leaders  in  techno¬ 
logical  advancement  and  engines  for  progress.  I  would  imagine  that  they,  in  turn, 
are  interested  in  our  policy  directions — and  to  ensure  we  complement  and  rein¬ 
force  their  plans.  This  conference,  part  celebration  and  part  mutual  edification, 
win  help  all  of  us  clarify  our  priorities  and  learn  from  our  shared  experiences 
regarding  the  potentials  and  pitfalls  of  cooperation  between  two  very  different, 
some  might  say  incompatible,  systems. 

Turning  now  to  a  more  macro  view,  I  would  like  to  say  a  few  words  on  the 
topic  of  science  at  the  State  Department.  I  am  acutely  aware  of  the  criticism 
leveled  at  us  over  the  past  year  from  the  perception  that  the  department  is- 
deemphasizing  the  S&T  function  both  here  and  abroad.  Quite  honestly,  there 
were  legitimate  grounds  for  these  concerns,  as  in  some  cases  mandatory  down¬ 
sizing  claimed  its  share  of  EST  positions.  The  EST  cone  in  the  foreign  service  has 
become  subsumed  once  again  into  the  economic  cone.  This  all  occurred  against  a 
dramatic  84  percent  increase  in  multilateral  environmental  negotiations.  At  a  time 
when  the  EUR  bureau  was  adding  observers  to  Bosnia,  OES  was  forced  to  sacri¬ 
fice  the  routine  for  the  urgent. 

It  is  axiomatic  to  say  that  science  undergirds  all  we  are  trying  to  do  on  the 
environmental  side.  Our  climate  change,  toxic  waste,  and  biosafety  talks  may  get 
the  attention  and  headlines,  but  without  the  science  and  technology  that  come 
from  it  there  can  be  no  appreciation  for  the  magnitude  of  the  problems  or  a  plan 
for  confronting  them.  With  the  climate  change  issue,  for  example,  it  was  the 
consensus  of  2,000  scientists  from  around  the  world  that  anthropogenic  factors 
affected  the  world’s  climate;  scientific  and  economic  models  which  will  allow  us 
to  map  out  a  cost-effective  strategy  to  meet  the  challenge;  and  scientific  methods 
and  technological  innovations  to  monitor  and  contribute  to  a  global  reduction  of 
greenhouse  gas  emissions. 

Besides  our  efforts  in  launching  this  impressive  agreement  with  the  EU, 
which  we  are  commemorating  this  week,  and  maintaining  the  other  bilateral  S&T 
relationships  around  the  world,  allow  me  to  mention  our  recent  efforts  and  plans 
to  bolster  the  science  function  at  the  State  Department.  As  part  of  the  department’s 
environmental  diplomacy  initiative  (inaugurated  by  Secretary  Christopher  and 
endorsed  by  Secretary  Albright)  to  mainstream  EST  issues  into  U.S.  foreign 
policy,  we  are  establishing  a  global  network  of  regional  EST  hubs  that  will  facili- 
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tate  interaction  between  the  U.S.  government  and  other  governments,  nongovern¬ 
mental  organizations,  and  multilateral  organizations  in  a  particular  region.  Our 
regional  hub  in  Copenhagen,  for  example,  will  serve  to  galvanize  and  coordinate 
aspects  of  our  Baltic  EST  policies  with  host  governments,  our  embassies,  and 
others  in  the  region. 

OES  will  soon  hire  a  science  adviser  who  will  report  directly  to  me.  It  is 
envisioned  that  with  this  science  adviser,  the  various  bxireaus  in  the  department 
that  deal  with  scientific  matters,  including  offices  in  OES,  Political-Military  Af¬ 
fairs,  Economic  and  Business  Affairs,  and  others,  will  come  together  in  an  S&T 
working  group  or  “science  team”  to  coordinate  our  international  programs  inter¬ 
nally  and  then  on  an  interagency  basis. 

The  OES  2000  plan  is  a  blueprint  for  getting  the  necessary  resources  to  better 
enact  the  concepts  put  forward  in  the  Environmental  Diplomacy  Initiative.  Fund¬ 
ing  for  the  regional  hubs  to  hold  seminars  on  emissions  trading  and  joint  imple¬ 
mentation,  to  set  up  education  and  training  centers,  and  to  assist  exchanges  of 
information  and  scientific  personnel  are  all  part  of  the  OES  2000  plan.  The 
President’s  speech  on  information  technology  at  the  Massachusetts  Institute  of 
Technology  highlighted  the  importance  of  computer  literacy  and  glimpsed  a  vi¬ 
sion  of  a  future  where  access  to  information  and  ideas  will  transform  societies 
and  enhance  our  quality  of  life.  We  are  positioning  ourselves  to  engage  other 
governments  and  their  scientific  communities  to  initiate  or  enhance  mutually  ben¬ 
eficial  exchanges. 

Under  Secretary  Thomas  Pickering,  in  his  April  30  speech  to  the  American 
Association  for  the  Advancement  of  Science  (alluded  to  earlier  by  Under  Secre¬ 
tary  Eizenstat),  acknowledged  the  hard  choices  ahead  regarding  the  allocation  of 
resources  for  science,  technology,  and  environment  at  the  State  Department.  He 
mentioned  the  review  currently  being  conducted  by  John  Boright  of  the  National 
Academy  of  Sciences  (and  formerly  of  OES)  concerning  the  role  of  science  at  the 
State  Department.  We  look  forward  to  Dr.  Boright’ s  report  so  that  we  can  better 
meet  the  S&T  policy  challenges  of  the  twenty-first  century  in  order  to,  as  Mr. 
Pickering  put  it,  “better  advance  global  economic  and  humanitarian  interests  . . . 
[resulting]  in  more  science-based  cooperation,  a  cleaner  planet,  a  healthier  world 
population,  regional  stability,  and  global  economic  growth.” 

In  closing,  I  would  like  to  thank  the  Academy  for  its  efforts  in  putting  to¬ 
gether  this  impressive  and  important  event  and  congratulate  Professor  Jorma 
Routti  and  all  the  European  and  U.S.  participants  for  a  good  start  on  realizing  the 
potential  of  productive  cooperation  under  the  U.S.-EU  S&T  agreement. 


International  R&D  Cooperation 

The  European  Union  Vista  in  Transatlantic 
Science  and  Technology  Cooperation 

Rainer  Gerold 
Director 

European  Commission 


Melinda  Kimble  has  presented  the  U.S.  approach  to  the  U.S.-EU  Science  and 
Technology  (S&T)  Agreement.  My  task  is -to  present  the  European  Union  vista. 
To  help  the  transition  to  a  discussion  afterwards,  I  shall  answer  four  basic  ques¬ 
tions.  And  in  order  to  make  sure  that  there  is  a  discussion,  I  shall  openly  address 
some  questions  that  caused  difficulties  in  the  negotiations. 

One  may  ask  why  an  S&T  cooperation  agreement  between  the  European 
Union  and  the  United  States  is  necessary.  There  are  after  all  long-standing  and 
extensive  cooperative  links  between  individual  researchers,  research  institutions, 
and  industrial  laboratories  in  Europe  and  the  United  States.  Indeed  a  considerable 
number  of  European  researchers  and  Research,  Technology,  and  Development 
(RTD)  managers — ^for  example,  the  previous  speaker.  Professor  Routti,  and  the 
following  one,  Professor  Fasella — ^haye  spent  several  years  of  their  careers  in 
U.S.  laboratories.  In  addition,  there  is  a  multitude  of  agreements,  both  nongov¬ 
ernmental  and  governmental,  between  individual  EU  member  states  and  the 
United  States.  Furthermore,  centrally  managed  European  Union  research  ac¬ 
counts  for  only  about  10  percent  of  the  total  research  effort  and  5  percent  of  the 
S&T  funding  in  the  European  Union,  the  vast  majority  of  it  being  nationally 
funded  (funding  by  the  EU  is  only  up  to  50  percent  of  total  costs). 

The  answer  lies  in  the  fact  that  the  European  Union  Framework  Programme 
is  playing  an  increasingly  important  role  in  addressing  the  strategic  questions  our 
society  faces.  Professor  Routti  has  just  described  the  activities  foreseen  for  the 
Framework  Programme  over  the  next  four  years.  It  is  designed  to  complement  the 
national  research  activities  of  the  EU  member  states  and  to  provide  a  mechanism 
and  funding  to  allow  governmental,  academic,  and  industrial  researchers  in  Euro¬ 
pean  member  states  to  work  together  on  questions  of  general  European  relevance. 
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Professor  Fasella  will  elaborate  on  the  complementarity  between  national 
and  EU  S&T  efforts  in  the  next  presentation.  Most  of  the  problems  addressed  by 
the  Framework  Programme — ^for  example,  control  of  infectious  diseases,  the  ag¬ 
ing  of  the  population,  and  global  climate  change,  as  well  as  the  challenges  of  the 
information  society  or  of  mobility — are  similar  on  this  side  of  the  Atlantic  and 
must  also  be  faced  by  American  society.  There  is,  therefore,  a  genuine  mutual 
interest  in  cooperating  to  solve  them  through  common  effort.  Furthermore,  the 
EU  and  United  States  both  face  the  challenges  of  strengthening  the  partnership 
between  government,  universities,  and  industry  and  of  ensuring  that  research  is 
interconnected  to  other  policy  areas. 

Several  research  agreements  involving  the  EU  and  the  United  States  already 
exist — ^for  ex2imple,  in  the  fields  of  nuclear  fission,  thermonuclear  fusion,  and 
biotechnology.  We  are  both  partners  in  a  series  of  multilateral  agreements,  such 
as  the  International  Science  and  Technology  Centre  in  Moscow,  dedicated  to  the 
conversion  of  military  research  capacity  in  Russia  to  civilian  research  demands, 
or  the  Agreement  on  Intelligent  Manufacturing  Systems,  which  may  receive  fur¬ 
ther  incentives  from  the  U.S.-EU  S&T  agreement.  However,  these  agreements 
concern  only  focused  topics.  The  mutual  interest  of  a  much  wider  cooperation 
was  recognized  at  the  highest  political  level  by  including  a  chapter  on  RTD  coop¬ 
eration  in  the  New  Transatlantic  Agenda  and  by  specifically  requesting  a  compre¬ 
hensive  S&T  cooperation  agreement. 

The  S&T  agreement  is  therefore  part  and  parcel  of  a  much  wider  political 
initiative  aimed  at  strengthening  the  transatlantic  partnership  as  stressed  earlier 
by  Under  Secretary  Eizenstat.  In  this  overall  context  both  sides  conunitted  them¬ 
selves  to  “foster  to  the  fullest  extent  practicable  the  involvement  of  participants  in 
cooperative  activities  under  this  agreement  with  a  view  of  providing  comparable 
opportunities  for  participation  in  their  scientific,  technological  and  development 
activities”  subject  to  applicable  laws,  regulations,  and  policies  (Article  5a  of  the 
S&T  agreement).  They  also  agreed  on  the  following  basic  principles:  mutual  ben¬ 
efit  based  on  overall  balance  of  advantages,  reciprocal  opportunities  to  engage  in 
cooperative  activities,  and  equitable  and  fair  treatment  of  partners. 

So,  if  the  advantage  of  such  a  cooperation  framework  is  so  obvious,  why  has 
it  taken  two  years  to  conclude  the  agreement?  There  are  several  elements  to  the 
answer.  First,  the  RTD  management,  funding,  and  policy  development  systems 
differ  between  the  two  partners.  Whereas  the  U.S.  RTD  system  is  highly  decen¬ 
tralized,  with  many  different  authorities  responsible  for  different  scientific  areas 
and  each  with  a  particular  set  of  rules,  the  European  RTD  Framework  Programme, 
which  has  developed  over  15  years,  has  a  single  authority  working  on  the  basis  of 
a  harmonized  set  of  rules.  In  the  United  States,  federal  RTD  support  is  given  in  a 
variety  of  forms — ^for  example,  grants  to  individual  institutes  or  to  multipartner 
consortia.  In  the  European  Union,  funding  is  provided  exclusively  through  open 
competitive  calls  for  proposals  and  only  to  consortia  of  several  (on  average  five 
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or  six)  partners  from  different  countries,  with  preferably  a  mix  from  academia, 
industry,  and  other  users. 

Second,  there  were  different  views  on  the  arrangements  for  intellectual  prop¬ 
erty  rights  and  exploitation  of  results  achieved  through  joint  research  projects. 
We  all  know  that  there  are  several  thorny  intellectual  property  rights  issues  pend¬ 
ing  between  the  EU  and  the  United  States.  Some  differences  also  exist  between 
EU  countries,  which  complicates  matters  and  might  sometimes  give  the  United 
States  the  impression  of  having  to  dance  with  an  octopus.  The  Trans  Atlantic 
Business  Dialogue  is  actively  looking  into  these  questions,  and  we  hope  that  sat¬ 
isfactory  solutions  will  be  found  in  order  to  overcome  obstacles  to  cooperation. 

Third,  there  has  been  some  debate  on  both  sides  of  the  Atlantic  as  to  whether 
foreign  participation  in  our  respective  RTD  activities  is  an  asset  or  a  liability.  I 
refer,  for  example,  to  a  report  of  the  U.S.  National  Academy  of  Engineering 
(1996). 

In  Europe  we  have  developed  the  view  that  international  cooperation  is  very 
much  an  asset.  The  positive  experience  with  the  Framework  Programme  has  con¬ 
tributed  a  great  deal  to  this  view.  While  the  first  priority  of  the  Framework 
Programme  has  always  been  to  stimulate  RTD  cooperation  between  EU  member 
countries,  there  has  also  been  an  openness  to  partners  from  outside  the  EU,  natu¬ 
rally  to  other  European  countries  but  also  to  non-European  countries.  Indeed, 
promotion  of  RTD  cooperation  with  third  countries  is  specifically  highlighted  in 
Article  130  g  (b)  of  the  treaty  establishing  the  European  Union  Community. 

In  the  participation  rules  of  the  upcoming  Fifth  Framework  Programme,  dif¬ 
ferent  categories  of  non-EU  cooperation  partners  are  envisaged.  First  are  coun¬ 
tries  that  are  formally  associated  with  the  Framework  Programme  and  that  con¬ 
tribute  financially  to  the  community  research  budget.  RTD  institutes  from  these 
countries  can  participate  on  a  basis  similar  to  the  EU  member  states,  including 
financial  support.  These  countries  will  include  Norway,  Iceland,  and 
Liechtenstein.  Negotiations  for  association  have  been  concluded  with  Israel;  they 
are  ongoing  with  Switzerland  and  are  about  to  start  with  the  10  Central  and  East¬ 
ern  European  countries  and  Cyprus,  which  are  all  candidates  for  membership  in 
the  European  Union.  This  may  bring  the  pool  of  fully  eligible  cooperating  coun¬ 
tries  from  15  to  about  30  as  well  as  increase  the  total  sum  of  funding  available  for 
cooperative  research. 

S&T  entities  from  all  remaining  European  countries,  including  Russia  and 
the  Ukraine,  are  fully  eligible  as  partners  in  consortia  under  the  Framework 
Programme.  The  same  is  true  for  S&T  entities  from  the  12  Mediterranean  Partner 
countries  of  the  EU. 

Similar  conditions  apply  to  all  countries  with  whom  the  EU  has  concluded 
S&T  agreements  such  as  Canada,  Australia,  South  Africa,  and  now  the  United 
States.  Agreements  with  Russia,  China,  and  some  other  countries  are  envisaged. 
Scientists  from  these  countries  may  participate  in  the  calls  for  proposals  under  the 
Framework  Programme  together  with  at  least  two  partners  from  the  EU. 
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Partners  from  countries  not  contributing  to  the  budget  of  the  Framework 
Programme  will  have  to  bear  their  own  expenses,  but  they  fully  share  the  results 
of  the  research  achieved  in  common.  Participation  by  scientists  in  all  remaining 
countries  of  the  world  is  possible  but  more  limited.  We  are  convinced  that  such 
openness  to  cooperation,  which  may  have  been  a  choice  in  the  past,  has  become  a 
must  in  today’s  global  society.  The  European  Union  is  not  a  fortress  seeking  to 
remain  self-contained;  on  the  contrary,  it  seeks  cooperation  with  partners  in  other 
parts  of  the  world,  including  with  its  major  competitors,  because  in  the  long  run 
such  cooperation  is  in  everyone’s  interest.  Some  tasks  are  just  too  great  or  too 
expensive  to  be  tackled  alone. 

During  the  negotiation  of  the  S&T  agreement,  we  have  retained  the  impres¬ 
sion  that  U.S.  legislation  and  practice  are  more  restrictive  as  regards  access  to 
federal  S&T  programs  than  the  rules  of  the  EU  Framework  Programme.  We  are, 
however,  confident  that  in  the  implementation  of  this  agreement  and  in  order  to 
make  a  success  of  it,  the  U.S.  agencies  will  arrive  at  the  same  conclusion  as  we 
have — ^namely,  that  such  an  open  attitude  toward  cooperation  is  in  their  own  in¬ 
terest.  Concretely,  this  also  means  that  cooperation  should  not  be  limited  to  fields 
where  both  sides  have  previously  agreed,  in  a  more  or  less  formal  way,  to  cooper¬ 
ate — that  is,  the  top-down  approach.  We  would  expect  that  the  bottom-up  ap¬ 
proach — ^that  is,  cooperation  activities  proposed  spontaneously  by  scientists,  with¬ 
out  previous  encouragement  by  the  administration — should  not  only  be  possible 
but  also  welcomed  by  both  sides. 

A  fourth  point  that  blocked  the  negotiations  for  several  months  concerned 
the  definition  of  “foreign”  participants.  This  was  finally  overcome  by  way  of  a 
side  letter  to  the  agreement.  In  the  EU  all  research  entities  established  in  the 
European  Union  are  eligible  to  participate  in  the  Framework  Progranmie.  This 
means  that  any  subsidiary  of  an  American  company  based  in  the  European  Union 
(e.g.,  IBM  Europe)  is  fully  eligible  to  participate  in  research  consortia  and  to  be 
funded  by  the  Framework  Programme.  This  is  not  so  obvious  for  subsidiaries  of 
EU  companies  established  in  the  United  States.  We  see  here  a  certain  contradic¬ 
tion  with  the  efforts  to  promote  transatlantic  trade  and  investment.  Therefore,  we 
welcome  the  understanding  that  both  parties  to  the  agreement  expect  an  equitable 
treatment  of  their  subsidiaries  as  regards  opportunities  for  participation  in  S&T 
activities.  We  trust  that  public  financing  in  the  United  States  will  not  exclude 
American  subsidiaries  of  European  firms. 

What  is  the  scope  of  the  agreement  and  what  are  the  forms  of  cooperation 
foreseen?  In  negotiating  the  agreement  both  parties  were  conscious  that  nowa¬ 
days  more  and  more  research  is  tackled  using  an  interdisciplinary  approach.  Ar¬ 
ticle  4  of  the  agreement  enumerates  practically  all  fields  of  research.  There  are 
only  three  exceptions:  military  research,  nuclear  research  (which  is  governed  by  a 
separate  agreement),  and  research  related  to  plant  and  animal  varieties.  The  latter 
was  excluded  in  a  side  letter  at  the  request  of  the  United  States.  As  new  harmo- 
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nized  legislation  is  to  be  approved  by  the  European  Parliament,  the  partners  may 
want  to  look  again  at  this  exclusion. 

Regarding  the  forms  of  cooperation,  the  agreement  covers  virtually  every¬ 
thing  from  exchange  of  information  and  joint  seminars  to  integrated  research 
projects.  During  the  running-in  period,  the  lighter  forms  of  cooperation  will  pre¬ 
vail.  I  am  confident,  however,  that  with  time  more  and  more  joint  projects  will 
emerge.  Hopefully,  these  will  include  projects  that  are  conceived  together  from 
the  beginning  and  not  only  projects  that  are  put  together  after  each  side  has  al¬ 
ready  taken  its  conceptual  decisions.  The  former  are  still  rare  between  the  United 
States  and  Europe. 

What  remains  to  be  done?  Now  that  the  U.S.  and  EU  administrations  have 
put  the  skeleton  in  place,  it  remains  for  the  scientific  community  to  put  flesh  on 
the  bones  by  developing  joint  research  activities.  It  remains  for  the  administra¬ 
tion,  however,  to  ensure  that  the  S&T  communities  on  each  side  of  the  Atlantic 
are  fully  informed  of  the  new  possibilities  offered  by  the  agreement  and  that  the 
commitments  undertaken  on  either  side  are  explained.  We  must  bear  in  mind  that 
information  is  not  the  same  as  mobilization  and  that  the  research  community 
must  be  convinced  of  the  usefulness  of  cooperation  and  of  the  novelty  of  the 
possibilities  offered  by  the  S&T  agreement.  We  must  also  take  care  to  avoid 
placing  too  many  administrative  hurdles  in  the  way  of  the  cooperation  and  en¬ 
courage  scientists  to  initiate  spontaneous  proposals  in  addition  to  the  activities 
envisaged  by  the  administration. 

Let  me  say  here  that  we  do  no  expect  detailed  knowledge  from  any  U.S. 
partner  wanting  to  join  a  European  consortium  about  the  procedures  ruling  the 
European  S&T  programs,  they  should  trust  their  European  partners  to  solve  the 
administrative  questions.  A  series  of  “awareness  actions”  will  be  undertaken. 
Indeed,  the  first  of  these  major  awareness  events  is  this  conference  here  today.  It 
is  also  an  important  first  step  in  the  identification  of  specific  research  topics  where 
cooperation  could  be  particularly  fruitful. 

Having  been  involved  in  the  negotiations  of  the  agreement  from  the  begin¬ 
ning  and  having  lived  through  a  number  of  difficulties  both  next  door  at  the  State 
Department  and  in  Brussels,  I  am  particularly  satisfied  that  this  conference  has 
triggered  such  interest  from  government,  academia,  and  industry.  I  am  sure  that 
our  U.S.  counterparts  share  this  feeling,  particularly  Ron  Lorton,  who  chaired  the 
U.S.  team  and  suffered  with  us  during  what  seemed  to  be  an  endless  story.  This 
conference  is  a  promising  start,  and  I  would  like  to  thank  everyone  who  contrib¬ 
uted  to  its  success. 

A  corresponding  conference  is  envisaged  in  Europe  next  spring,  possibly  in 
Germany,  to  cover  additional  topics  of  mutual  interest.  I  certainly  hope  that  U.S. 
participation  in  that  conference  will  be  as  great  as  the  European  participation  in 
Washington  today. 

The  second  activity  aimed  at  improving  awareness  of  the  possibilities  of¬ 
fered  by  the  S&T  agreement  is  the  establishment  of  a  clear,  user-friendly  home 


RAINER  GEROLD 


37 


page  on  the  World  Wide  Web,  available  to  all  interested  persons.  The  EU  and,  as 
I  understand,  the  United  States  have  already  established  such  home  pages,  which 
must  be  updated  continuously. 

A  third  and  very  important  instrument  will  be  the  designation  of  contact 
persons  for  each  scientific  area,  at  both  the  U.S.  agencies  and  the  European  Com¬ 
mission.  These  contact  persons  will  be  fully  briefed  on  the  possibilities  and  un¬ 
dertakings  of  each  party  to  the  agreement.  A  list  of  the  EU  contacts  is  available  at 
the  conference.  The  Science  Counsellors  of  the  European  Commission  and  of  the 
individual  EU  member  states  in  Washington  and  those  of  the  United  States  in 
Brussels  and  in  EU  countries  will  also  have  to  contribute  substantially  to  the 
information  campaign. 

The  joint  EU-U.S.  Consultative  Conunittee  established  by  the  agreement  will 
play  a  crucial  role  in  providing  the  necessary  drive  for  the  success  of  the  agree¬ 
ment  and  in  solving  any  problems  that  may  arise.  The  first  informal  meeting  will 
be  in  two  days. 

Intensification  of  cooperation  will  take  time;  mutual  confidence  will  not  be 
developed  overnight.  The  closer  S&T  activity  is  to  application  and  the  market, 
the  more  reluctance  there  will  be  to  associate  outside  partners.  There  must  be  an 
overall  balance  and  both  partners  must  be  convinced  that  cooperation  is  in  their 
interest.  These  are  general  rules,  not  specific  to  the  EU-U.S.  relationship,  and 
they  clearly  must  be  respected.  Nevertheless,  I  trust  that  when  we  come  together 
in  two  or  three  years,  there  will  be  a  measurable  increase  in  EU-U.S.  S&T  coop¬ 
eration. 

In  Europe  we  have  a  long  experience  in  international  RTD  cooperation  be¬ 
tween  the  EU  member  states.  The  evolution  has  been  tremendous  and  has  led  to  a 
true  RTD  cooperation  culture  despite  language  and  cultural  differences  and  the 
growth  of  the  European  Union  from  6  to  15  member  states.  It  has  strengthened 
the  fabric  of  European  science  and  innovation  and  has  been  so  successful  that 
intra-EU  RTD  cooperation  is  now  no  longer  even  considered  “international  coop¬ 
eration.”  We  will  be  happy  to  share  this  experience  with  the  United  States.  There 
is  a  lot  to  be  done  so  that  this  joint  venture  can  contribute  to  the  adventure  that  is 
science.  Let’s  attack  it  together! 
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Complementarity  of  Bilateral  and 
EC  Cooperation  with  the  U.S. 

Paolo  Fasella 

Director  General  for  Reseach,  Italy 


My  comments  are  a  short  sequel  to  the  presentations  by  Dr.  Bordogna  and 
Dr.  Routti.  I  will  focus  on  the  bilateral  science  and  technology  (S&T)  collabora¬ 
tion  between  the  United  States  and  a  single  European  Union  member  state — 
Italy— in  view  of  the  new  situation  created  by  the  U.S.-EU  agreement.  S&T 
international  collaboration  is  of  growing  importance  for  all  countries  and  poses 
new  and  diverse  problems.  The  diversity  of  problems  requires  diverse  solutions. 
We  therefore  welcome  the  new  U.S.-EU  agreement,  and  I  am  personally  grateful 
to  the  organizers  of  this  conference  for  having  invited  me  to  participate. 

THE  PRINCIPLE  OF  SUBSIDIARITY 

In  choosing  which  activities  to  propose  for  pursuit  in  the  framework  of  the 
U.S.-EU  agreement  and  which  ones  at  the  bilateral  level,  the  principle  of  “sub¬ 
sidiarity,”  widely  used  in  the  European  Union,  is  a  valid  reference.  According  to 
this  principle,  a  sort  of  European  research  version  of  the  10th  amendment  of  the 
U.S.  Constitution,  the  EU  framework  should  be  used  for  those  actions  that  are 
required  by  commission  policies  or  which  can  be  carried  out  more  efficiently  at 
the  community  rather  than  the  national  level.  I  shall  give  some  examples  as  to 
how  this  principle  could  be  applied  in  the  context  of  bilateral  S&T  collaboration 
between  the  United  States  and  a  single  member  state  of  the  European  Union. 
These  collaborations  are,  in  fact,  quite  important.  Italy  is  a  founding  member  of 
the  European  Union  and  for  more  than  10  years  has  benefited  from  a  bilateral 
agreement  with  the  United  States. 

The  EU-U.S.  agreement  foresees  reciprocity  and  a  balance  of  benefits  for  the 
two  partners.  These  must  be  pursued  in  a  situation  that  is  de  facto  nonsymmetric. 
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given  the  resources  available  on  the  EU  side.  The  EU  Framework  Programme 
covers  only  a  small  percentage  of  government-supported  research  in  Europe — 4 
to  5  percent  in  terms  of  direct  contributions  by  the  European  Union.  This  actually 
corresponds  to  a  chiffre  d’ affair  (or  turnover)  that  is  twice  as  high,  since  most  EU 
interventions  cover  only  50  percent  of  the  costs,  with  the  remaining  50  percent 
contributed  by  other  sources.  The  European  Union  cannot  guarantee  the  access 
of  U.S.  partners  to  national  or  regional  research  activities  (more  than  90  percent 
of  publicly  supported  research  in  Europe)  over  which  it  has  no  authority  or  com¬ 
petence.  On  the  other  hand,  most  of  the  multibillion  dollars  of  the  U.S.  federal 
research  budget  is  managed  by  powerful  and  authoritative  institutions,  such  as 
the  National  Institutes  of  Health  and  the  National  Science  Foundation,  which 
enjoy  a  large  degree  of  autonomy,  including  most  decisions  about  international 
collaboration. 


TYPES  OF  U.S.-EU  COLLABORATION 

Even  with  these  constraints  there  are  many  research  actions  that  can  be  con¬ 
ceived  and  implemented  jointly  by  the  United  States  and  the  European  Union  on 
the  basis  of  the  new  agreement.  In  large-scale  research  and  development  (R&D) 
ventures,  the  European  Union  can  be  a  partner  of  a  size  comparable  to  the  United 
States;  this  is  to  the  advantage  of  both  partners.  This  whole  meeting  is  dedicated 
to  the  EU-U.S.  collaboration,  and  I  shall  only  confirm  here  the  will  of  the  Italian 
government  that  Italy,  as  a  member  of  the  European  Union,  will  participate  vigor¬ 
ously  in  these  activities.  However,  I  also  want  to  talk  about  other  forms  of  S&T 
collaboration  involving  the  governments  of  the  United  States  and  Italy.  They  are 
worth  considering  because  they  are  complementary  to  those  foreseen  by  the  U.S.- 
EU  agreement. 

One  form  of  collaboration  concerns  large  European  intergovernmental  re¬ 
search  institutions.  They  are  generally  dedicated  to  specific  branches  of  science 
and  technology,  such  as  CERN  for  particle  physics,  the  European  Molecular  Bi¬ 
ology  Laboratory,  the  European  Space  Agency  (ESA),  and  the  European  South¬ 
ern  Observatory  for  astronomy.  They  were  created  after  World  War  n  as  the 
means  to  achieve,  through  collaboration,  the  level  of  human  and  economic  re¬ 
sources  required  by  world  competition  in  areas  too  expensive  for  single  European 
countries.  After  some  trials  and  errors,  they  have  been  quite  successful.  CERN 
has  become  the  world  leader  in  some  branches  of  physics  and  has  attracted  the 
participation  in  financial  as  well  as  scientific  terms  of  the  United  States  and  Ja¬ 
pan.  ESA  collaborates  and  also  competes  with  NASA  (National  Aeronautics  and 
Space  Administration).  As  we  shall  see  later,  this  does  not  exclude  bilateral 
collaboration  between  the  United  States  and  Italy  in  some  space  projects.  Coop¬ 
eration  by  the  United  States  with  these  and  other  non-EU  European  research  or¬ 
ganizations  provides  an  additional  channel  for  U.S.  and  Italian  researchers  to 
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work  together  and  must  be  kept  in  mind  when  planning  bilateral  U.S.-Italian 
collaboration. 

Another  set  of  opportunities  is  provided  by  “wider  than  Europe”  and  “world¬ 
wide”  organizations  to  which  both  the  United  States  and  Italy  belong.  The  Euro¬ 
pean  Union  has  representatives  in  many  of  these  organizations.  In  this  case,  EU 
member  states,  including  Italy,  can  participate  in  joint  activities  individually  and/ 
or  as  members  of  the  European  Union.  Some  of  these  organizations,  such  as  the 
United  Nations  and  the  Organization  for  Economic  Cooperation  and  Develop¬ 
ment  (OECD)  cover  a  wide  range  of  interests.  Others,  such  as  the  World  Health 
Organization  and  the  Food  and  Agriculture  Organization,  are  sectoral.  In  the 
OECD  it  is  customary  for  EU  member  states  to  consult  generally  before  meet¬ 
ings,  under  the  chairmanship  of  the  country  charged  with  the  pro  tempore  presi¬ 
dency  of  the  EU  Council  and  with  the  participation  of  the  European  Commission, 
Other  examples  of  “wider  than  Europe”  activities  are  the  Human  Frontiers  Sci¬ 
ence  program  for  molecular  biology  and  neurobiology,  ITER  (for  controlled 
nuclear  fusion),  and  the  International  Center  for  Science  and  Technology,  for  the 
conversion  to  peaceful  purposes  of  military  S&T  research  in  the  former  Soviet 
Union.  The  experience  that  EU  member  states  have  gained  in  intergovernmental 
S&T  collaboration  involving  many  countries  has  been  valuable,  as  has  been  the 
case  with  the  OECD  Megascience  Forum. 

Membership  in  the  European  Union  still  allows  individual  member  states 
latitude  to  undertake  internal  initiatives.  Italy,  for  instance,  launched  the  Interna¬ 
tional  Center  for  Genetic  Engineering  and  Biotechnology  and  the  Abdus  Salam 
International  Center  for  Theoretical  Physics,  both  in  Trieste;  U.S.  scientists  par¬ 
ticipate  in  both.  Collaboration  between  the  United  States  and  individual  EU  mem¬ 
ber  states,  like  Italy,  could  be  further  developed  within  these  organizations  in 
research  areas  such  as  biosafety,  bioethics,  biocomputing,  global  change,  and 
oceanography. 


BILATERAL  COOPERATION 

Besides  the  above-mentioned  multinational  framework,  the  United  States  and 
Italy  have  created  a  bilateral  system.  Here  I  shall  mention  some  activities  imple¬ 
mented,  or  under  consideration,  at  the  bilateral  level,  taking  into  account  the  prin¬ 
ciples  of  complementarity  and  subsidiarity. 

One  example  concerns  space.  An  agreement  between  NASA  and  ASI  (the 
Italian  Space  Agency)  has  recently  been  signed;  the  collaboration  includes  the 
development  of  mini  pressurized  logistical  modules  for  the  International  Space 
Station  and  the  successful  launch  of  the  Cassini  mission  to  the  planet  Saturn.  The 
other  example  concerns  biomedical  research.  As  Professor  Routti  said,  collabo¬ 
ration  between  the  United  States  and  the  European  Union  is  envisaged  in  the 
areas  of  biomedicine,  even  though  the  EU’s  Fifth  Framework  Programme  does 
not  assign  a  high  priority  to  research  on  cardiovascular  diseases.  This  is  not 
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because  this  sector  is  not  considered  important.  Rather  in  the  spirit  of  subsidiarity 
(relevance  and  adequacy  of  national  programs),  it  is  thought  that  research  on 
biomedicine  should  take  place  on  a  national  basis  or,  where  appropriate,  using 
bilatereil  mechanisms. 

The  United  States  and  Italy  think  that  collaboration  in  this  field,  and  espe¬ 
cially  in  what  has  been  called  a  “rational  approach”  to  epidemiology,  is  a  very 
worthwhile  development.  Under  these  circumstances,  collaboration  in  this  area 
could  be  suitably  carried  out  in  the  framework  of  the  agreement  between  the 
United  States  and  Italy.  Other  research  areas,  which  are  widely  covered  in  the 
European  Union’s  Fifth  Framework  Programme,  such  as  prevention  and  control 
of  infectious  diseases  and  biomedical  problems  related  to  aging,  could  be  the 
object  of  collaborations  within  the  new  EU-U.S.  agreement. 

In  conclusion,  the  very  rapid  and  diversified  worldwide  development  of  S&T 
requires  new  forms  of  collaboration.  The  position  of  the  United  States  and  the 
European  Union  in  world  science  and  technology  is  such  that  the  interactions 
among  them  are  particularly  relevant  and  useful.  The  agreement  discussed  at  this 
meeting  is  a  new  and  very  promising  tool  for  mutually  advantageous  R&D  ven¬ 
tures.  At  the  same  time,  bilateral  collaboration  between  the  United  States  and 
single  EU  member  states  continues  to  play  a  significant  and  complementary  role, 
especially  for  collaboration  in  those  fields  that  are  not  included  in  the  EU  Frame¬ 
work  Programme. 


Presentation  of  Discussions  in 
Breakout  Sessions 


INFORMATION  TECHNOLOGIES 

Ray  Kammer, 

National  Institute  of  Standards  and  Technology 
Department  of  Commerce 

Mr.  Kammer  began  his  summary  by  noting  that  the  breakout  sessions  on 
information  technology  included  three  subgroups  that  focused  on  electronic  com¬ 
merce,  cross-lingual  information  management,  and  Next-Generation  Internet 
(NGI). 


Electronic  Commerce 

Mr.  Kammer  said  that  the  group  posed  a  general  question  to  frame  its  elec¬ 
tronic  commerce  (e-commerce)  discussion:  What  characteristics  must  e-com¬ 
merce  have  to  continue  its  rapid  growth?  In  response  the  group  generally  agreed 
that  e-commerce  must  be  easy  to  use,  trusted  by  users,  and  interoperable — ^that  is, 
different  computer  systems  for  supporting  e-commerce  must  be  able  to  communi¬ 
cate  with  one  another. 

The  group  defined  e-commerce  as  any  communication  between  businesses, 
between  businesses  and  consumers,  or  between  government  and  businesses  and 
consumers — that  is,  as  part  of  a  potential  or  consummated  economic  transaction. 
Mr.  Kammer  noted  that  these  are  two-way  channels  in  that  information  flows 
from  consumers  to  businesses  as  well  as  from  businesses  to  consumers. 

The  group  developed  a  list  of  potential  areas  for  collaboration,  including 
trust  systems  to  ensure  privacy;  meta-language  models;  intelhgent  agents,  soft- 
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ware  programs  that  automatically  and  independently  undertake  certain  actions 
(e.g.,  searching  a  database)  based  on  a  user’s  preferences;  hardware  and  software 
interfaces;  human  interfaces;  virtual  organizations  (i.e.,  disseminating  best  prac¬ 
tices  on  business  models  for  e-commerce);  individual  applications;  issues  with 
respect  to  data  overload;  government-citizen  communication;  interoperability; 
and  infrastructure.  In  addition,  the  group  outlined  the  next  steps  to  be  taken  for 
encouraging  collaboration: 

•  Hold  a  United  States-European  Union  (U.S.-EU)  workshop  on  best  prac¬ 
tices  in  e-commerce. 

•  Identify  U.S.  and  EU  competitions  for  funding  so  that  joint  projects  can 
be  undertaken  that  complement  the  strengths  both  sides  bring  to  e-com¬ 
merce. 

•  Try  to  ensure  that  cooperation  moves  quickly  to  specific  projects  and  not 
be  content  with  generalities  about  the  virtues  of  cooperation  and  the  need 
to  do  more  of  it. 

•  Provide  both  the  United  States  and  the  European  Union  with  rules  for 
creating  proposals  (the  group  recognizes,  however,  that  such  rules  may 
not  yet  exist). 

Cross-Lingual  Information  Management 

Mr.  Kammer  described  the  two  motivations  for  transatlantic  cooperation  in 
cross-lingual  information  management  and  communications:  (1)  removing  both 
people-to-people  language  barriers  and  people-to-data  language  barriers  and  (2) 
building  on  complementary  efforts  of  both  the  United  States  and  the  European 
Union.  The  group  identified  the  following  goals  for  collaboration  on  cross- 
lingual  information  management:  to  provide  for  more  rapid  international  progress, 
to  develop  standards  and  promote  interoperability,  to  increase  resource  sharing 
and  integration,  to  create  a  network  of  data  centers,  to  bring  together  user- 
centered  and  technology-based  evaluations,  and  to  develop  reference  architec¬ 
tures. 

The  group’ s  proposals  for  possible  future  transatlantic  collaboration  included 
developing  common  resources,  resource  development  tools,  cooperative  plans 
for  reference  architectures,  and  joint  evaluation  efforts.  The  group  also  devel¬ 
oped  a  list  of  applications  for  cross-lingual  infomation  management.  Mr. 
Kammer  noted  that  the  list  was  illustrative  rather  than  exhaustive:  education, 
environmental  data  sharing,  international  digital  libraries,  and  e-conunerce. 


Next-Generation  Internet 

Mr.  Kammer  said  that  the  NGI  group  identified  two  large  challenges:  the 
interconnection  of  high-speed  networks  and  the  development  of  test  beds.  The 
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group  also  focused  on  possible  applications  of  NGI  technology:  laboratory  col¬ 
laboration,  meta-computing,  and  development  of  test  beds.  The  group  believed 
that  specifying  measures  of  success  ahead  of  time  would  be  important  to  the 
success  of  U.S.-EU  collaboration  on  NGI.  Measures  of  success  mentioned  in¬ 
cluded  participation  of  individual  researchers;  a  “high-technology”  impact,  that 
is,  technological  breakthroughs  from  U.S.-EU  collaboration;  and  creation  of  eco¬ 
nomic  value. 

The  NGI  group  also  identified  the  following  areas  as  possibilities  for  R&D 
collaboration:  network  dependability,  network  security,  wireless  technologies, 
portability,  quality  of  service,  scalability,  middleware,  and  social  impacts  of  e- 
commerce.  Finally,  the  NGI  group’s  next  steps  were  similar  to  those  of  the  other 
two  groups:  to  define  more  precisely  the  process  for  collaboration  and  to  choose 
specific  projects  for  collaboration. 

TRANSPORTATION  CHALLENGES  FOR  THE  21ST  CENTURY 

John  C.  Horsely,  Department  of  Transportation 

Before  beginning  his  summary  of  the  transportation  breakout  sessions,  Mr. 
Horsely,  on  behalf  of  Transportation  Secretary  Rodney  Slater  and  Deputy  Secre¬ 
tary  Mortimer  Downey,  thanked  the  Board  on  Science,  Technology,  and  Eco¬ 
nomic  Policy  and  the  Academy  for  convening  the  conference.  He  also  thanked 
Wilhelmus  Blonk  of  Directorate  General  VII  of  the  European  Commission  for 
attending  the  discussion  during  the  breakout  sessions. 

The  breakout  sessions  covered  three  areas:  intermodal  transportation,  intelli¬ 
gent  transportation  systems,  and  strategic  enabling  research.  In  general,  Mr. 
Horsely  stated  that  transportation  is  an  important  research  topic  on  both  sides  of 
the  Atlantic  because  it  is  such  a  pervasive  p^  of  economic  and  social  life.  An 
important  goal  of  transportation  research  is  to  promote  sustainable  and  competi¬ 
tive  growth.  Sustainable  growth  is  an  important  concept  for  many  economic  ac¬ 
tivities  in  today’s  world,  and  transportation  research  must  be  brought  into  the 
concept  of  sustainable  development. 

Turning  more  directly  to  the  breakout  discussions,  Mr.  Horsely  said  that  the 
need  to  “decouple  the  growth  of  traffic  from  the  growth  of  the  economy”  was  a 
pervasive  theme  emerging  from  the  transportation  breakout  sessions.  Traffic  is 
growing  rapidly  in  the  United  States  and  Europe,  and  eventually  traffic  conges¬ 
tion  will  inhibit  economic  growth.  The  transportation  research  agenda  could  there¬ 
fore  be  very  productively  turned  toward  traffic  congestion.  In  general,  this  means 
the  application  of  information  and  other  advanced  technologies  to  transportation 
problems.  Mr.  Horsely  reported  that  the  breakout  sessions  also  suggested  exami¬ 
nation  of  institutional  baniers  to  implementing  more  efficient  transportation  sys¬ 
tems  in  the  United  States  and  Europe. 
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Intelligent  Transportation  Systems 

With  respect  to  surface  transportation,  an  important  goal  of  transportation 
research  over  the  past  10  years,  which  participants  said  should  continue,  is  to 
inject  information  and  communications  technologies  into  all  facets  of  the  trans¬ 
portation  system — ^roads,  cars,  buses,  and  rail.  An  example  is  the  electronic  toll- 
booth,  by  which  a  sensor  at  a  tollbooth  reads  an  electronic  debit  card  installed  on 
the  car.  The  ultimate  goal  is  to  increase  traffic  flow,  or  throughput.  In  the  United 
States  it  is  estimated  that  throughput  and  associated  efficiencies  could  increase  by 
15  to  25  percent  through  the  use  of  intelligent  transportation  systems. 

The  group  discussed  some  of  the  technical  issues  involved  with  intelligent 
transportation.  These  include  network  architectures,  standardization,  and  inter¬ 
operability.  Further  research  would  have  to  be  done  on  individual  applications, 
Mr.  Horsely  continued,  including  rail  and  freight  transit  and  the  human  factors 
involved  with  intelligent  transportation. 

Maritime  safety  is  another  fruitful  area  for  intelligent  transportation  systems, 
Mr.  Horsely  said.  Applications  in  maritime  safety  include  automatic  ship-to-ship 
identification.  Using  the  Global  Positioning  System,  ships  could  instantly  com¬ 
municate  speed,  position,  and  conditions  to  other  ships  and  to  officials  on  shore. 
Such  systems  could  help  avoid  collisions  and  spills  of  hazardous  cargo,  such  as 
oil.  As  in  other  intelligent  transportation  areas,  development  of  standards  and 
common  architectures  remains  a  challenge  to  implementation. 


Strategic  Enabling  Research 

The  discussion  also  touched  on  areas  where  common  work  between  the 
United  States  and  the  European  Union  is  possible.  Areas  in  which  “mutual  ex¬ 
ploitation”  seems  promising  include  logistics;  monitoring  and  data  collection; 
developing  tools  for  forecasting  demand;  and  human  factors,  such  as  training, 
workplace  issues,  and  machine-human  interfaces.  Areas  in  which  “mutual  explo¬ 
ration”  seems  worthwhile  are  intelligent  logistic  systems,  sustainability  and  air 
quality,  operator  fatigue,  and  advanced  materials. 

Intermodalism 

Mr.  Horsely  said  that  the  U.S.  Congress  has  recently  urged  the  Department 
of  Transportation  to  explore  further  intermodal  issues.  With  the  goal  of  improved 
productivity  increasingly  driving  business  today,  companies  are  looking  for  ways 
to  shorten  the  supply  chain.  The  supply  chain  was  once  two  weeks  long,  Mr. 
Horsely  noted,  but  that  has  now  been  shortened  to  two  days  or  less  in  many 
businesses.  Using  transportation  wisely,  and  choosing  the  right  modes,  could  con¬ 
tribute  to  easing  congestion  and  getting  products  to  customers  quickly.  Transat¬ 
lantic  cooperation  could  explore  the  intermodal  challenges  in  urban  areas,  includ- 
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ing  how  to  apply  information  technologies  to  logistical  issues  across  transporta¬ 
tion  modes. 

In  summarizing  intermodal  challenges,  Mr.  Horsely  reiterated  the  shared  goal 
of  decoupling  growth  in  traffic  from  growth  of  the  economy.  As  a  next  step  he 
said  that  the  transportation  breakout  groups  reconmiend  convening  a  workshop 
on  institutional  impediments  to  promoting  intermodal  efficiencies.  Such  a  work¬ 
shop  could  encourage  participants  to  develop  ways  to  use  the  right  equipment  to 
ship  the  right  commodities  to  the  right  destination  on  time. 


CLIMATE  PREDICTION,  FORECASTING  APPLICATIONS, 

AND  IMPACTS 

John  Krebs,  National  Environmental  Research  Council 

Dr.  Krebs  opened  his  summary  by  saying  that  the  climate  group  decided  to 
focus  its  discussion  on  climate  research.  This  area  is  important  for  countries 
worldwide:  climate  research  is  changing  rapidly  as  more  data  are  collected  and 
analyzed  and  as  our  understanding  of  climate  advances.  Dr.  Krebs  noted  in  par¬ 
ticular  how  improved  computing  power  is  improving  researchers’  ability  to  simu¬ 
late  climate. 

In  sounding  a  cautionary  note  on  U.S.-EU  collaboration,  Dr.  Krebs  stated 
that  the  international  climate  research  community  is  already  very  well  connected. 
There  are  a  number  of  umbrella  progreims  to  coordinate  research,  although  not  to 
provide  research  funding.  Such  programs  include  the  International  Council  of 
Scientific  Unions,  the  International  Geosphere/Biosphere  Program,  the  World 
Climate  Research  Program,  and  the  International  Human  Dimensions  Program. 
Given  the  existence  of  these  programs,  any  collaboration  between  the  United 
States  and  the  European  Union  should  coordinate  closely  with  the  broader  inter¬ 
national  initiatives. 


Research  Priorities 

The  climate  group’s  first  topic  of  discussion  was  U.S.  priorities  for  climate 
research.  Bob  Corell  of  the  National  Science  Foundation  presented  a  summary  of 
a  report  from  the  National  Research  Council  called  “Overview  of  Climate  Change: 
Research  Pathways  for  the  Next  Decade.”  The  group  then  heard  a  sununary  of  the 
European  Union’s  Fifth  Framework  Programme  on  climate  change.  The  good 
news,  said  Dr.  Krebs,  is  that  the  priorities  reflected  in  these  documents  are  very 
similar.  This  is  not  surprising  because  the  international  research  agenda  on  climate 
changes  is  well  understood  and  coordinated. 

In  the  context  of  existing  international  ties  and  coordination,  any  new  cli¬ 
mate  change  research  mechanism  must  be  “more  convenient  than  existing  mecha¬ 
nisms  if  it  is  to  work.”  For  example,  what  would  be  unlikely  to  work  is  any 
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mechanism  that  involves  “double  jeopardy,”  that  is,  one  in  which  researchers 
must  first  clear  hurdles  in  the  United  States  and  then  clear  similar  hurdles  in 
Brussels  to  obtain  funding.  Existing  channels  for  international  funding  are  avail¬ 
able,  with  fewer  burdens  in  the  application  process. 

With  the  review  of  existing  programs  in  hand.  Dr.  Krebs  discussed  the  five 
areas  in  which  joint  U.S.-EU  activity  could  add  value  to  climate  research. 


Terrestrial  Environment 

The  Kyoto  Protocol  requires  that  all  signatory  countries  develop  a  carbon 
budget  to  understand  where  carbon  comes  from  and  where  it  goes.  Understanding 
the  terrestrial  environment  and  carbon  sink  (i.e.,  how  vegetation  assimilates  car¬ 
bon)  is  important  to  developing  carbon  budgets.  There  are  parallel  and  separate 
research  programs  in  the  United  States  and  Europe.  The  climate  group,  reported 
Dr.  Krebs,  suggested  that  U.S.  ‘and  EU  programs  be  linked. 


Predictability 

Dr.  Krebs  pointed  out  the  limits  to  predicting  changes  in  climate  that  cur¬ 
rently  exist.  In  the  short  term  it  is  accepted  that  forecasts  are  not  reliable  beyond 
10  days.  In  the  long  term,  climate  researchers  are  confident  about  broad  climate 
prediction  in  50-  or  100-year  intervals.  The  fundamental  theoretical  question  is: 
What  are  the  limits  of  predictability  on  short-  and  long-term  climate  forecasts? 
That  is,  can  we  become  more  confident  about  short-term  forecasts  beyond  10 
days?  Can  we  predict  broad  climatic  changes  inside  of  50  years?  Another  ques¬ 
tion  raised  by  the  group  is:  How  exact  must  climate  predictions  be?  Research 
should  explore  the  gains  that  result  firom  more  exact  predictions  (in  terms  of 
benefits  from  actions  to  mitigate  climate  calamities  versus  costs  of  developing 
more  exact  models).  All  of  these  research  questions  can  benefit  from  joint  U.S.- 
EU  research. 


Comparison  of  Model  and  Impact  Forecasts 

The  United  States  and  several  European  countries  (i.e.,  the  United  Kingdom, 
Germany,  and  France)  have  sophisticated  models,  and  these  models’  performance 
should  be  compared.  Currently,  such  comparisons  do  not  occur. 


U.S.  National  Impact  Assessment  Program 

The  United  States  has  developed  an  assessment  program  to  explore  how  cli¬ 
mate  change  may  affect  specific  U.S.  regions.  A  number  of  European  countries 
have  national  assessment  efforts  but  have  not  broken  down  the  eissessments  to 
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regional  levels.  Acknowledging  that  the  United  States  may  be  ahead  in  this  area, 
the  group  suggested  that  the  EU  could  learn  from  U.S.  regional  modeling  efforts. 


North  Atlantic  Oscillation 

In  Europe  the  North  Atlantic  greatly  affects  climate,  in  addition  to  changes  in 
the  mean  temperature  of  the  earth.  Decade-to-decade  changes  in  European  cli¬ 
mate  appear  to  be  affected  by  changes  in  atmospheric  pressure  between  Iceland 
and  the  Mediterranean.  More  research  is  needed  to  understand  the  cause  of  the 
oscillation  phenomenon  in  the  North  Atlantic.  The  issue  is  important  to  the  cU- 
mate  of  Europe  and  North  America. 

In  closing  Dr.  Krebs  mentioned  two  issues  the  group  was  unable  to  discuss 
but  that  are  important  nonetheless:  (1)  how  to  obtain  data  on  areas  of  the  world 
with  small  scientific  communities  (climate  change  is  a  truly  global  issue,  and  the 
United  States  and  the  European  Union,  with  about  75  percent  of  the  world’s  re¬ 
search  and  development  spending,  should  pay  attention  to  other  areas  of  the  world 
that  do  not  have  the  resources  for  such  research)  and  (2)  research  should  consider 
the  link  between  technologies  that  may  provide  a  solution  for  climate  change  and 
the  science  of  climate  change  itself.  Looking  toward  the  future.  Dr.  Krebs  said 
that  the  United  States  and  the  European  Union  should  further  develop  the  list  of 
areas  in  which  collaboration  could  be  fruitful.  He  noted  that  the  climate  group  did 
not  include  representatives  from  industry  or  polar  science  (i.e.,  how  climate 
change  would  affect  the  polar  caps).  Dr.  Krebs  concluded  that  broadening  the 
discussion  to  include  these  constituencies  would  aid  in  refining  the  list. 


HUMAN  ENVIRONMENTAL  HEALTH  SCIENCES: 

ENDOCRINE  DISRUPTORS 

Paul  Foster,  Chemical  Industry  Institute  of  Toxicology 

Dr.  Foster  began  his  summary  by  saying  that  the  group’s  discussion  focused 
on  endocrine  disrupters,  that  some  consider  to  be  a  growing  human  health  risk.^ 
To  briefly  describe  the  endocrine  disrupters  issue.  Dr.  Foster  said  that  there  is  a 
genuine  and  growing  concern  that  chemicals  released  into  the  environment  are 
having  a  serious  impact  on  humans,  wildlife,  and  vegetation.  That  is,  chemicals 
are  acting  like  hormones  or  affecting  how  hormones  work. 

Dr.  Foster  said  that  there  has  been  a  great  deal  of  research  on  endocrine 
disrupters  in  the  past  three  years,  so  the  breakout  group  was  not  starting  from 
ground  zero.  His  group  wants  to  build  on  existing  work  and  try  to  build  bridges 


^Views  on  this  topic  and  especially  the  assessment  of  the  risk  vary  a  great  deal.  The  National 
Research  Council  has  undertaken  a  study  on  this  topic,  entitled  Hormonally  Active  Agents  in  the 
Environment. 


PRESENTATIONS  OF  DISCUSSIONS  IN  BREAKOUT  SESSIONS 
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across  the  Atlantic  on  endocrine  disruptor  research.  As  a  first  step,  Dr.  Foster  said 
the  group  identified  the  following  key  issues  in  which  collaboration  may  be  fruit¬ 
ful: 


•  Building  a  common  language.  Despite  the  recent  work  on  endocrine 
disruptors,  there  is  no  universal  agreement  on  what  an  endocrine  disruptor 
is.  There  are  different  definitions  within  EU  member  states  and  in  the 
United  States.  U.S.-EU  collaboration  could  help  build  a  common  language 
for  endocrine  dis-ruptors  research. 

•  The  biology  of  endocrine  disruptors.  The  scientific  community  must 
deepen  its  understanding  of  biology  to  better  understand  endocrine 
disruptors.  We  do  not  fully  understand  what  is  normal  in  living  organ¬ 
isms,  so  it  is  difficult  to  determine  what  is  abnormal.  This  issue  is  espe¬ 
cially  important  with  respect  to  reproduction  and  early  childhood  devel¬ 
opment. 

•  Improve  understanding  of  the  impact  of  hormones  on  disease.  Scientists 
must  make  more  progress  in  understanding  how  hormones  or  hormone¬ 
like  agents  affect  disease.  If  we  better  understand  this,  scientists  can  test 
and  screen  for  chemical  agents.  As  the  U.S,  Environmental  Protection 
Agency  (EPA)  lists  over  70,000  chemicals,  it  is  important  to  know  which 
chemicals  to  test.  This  area  would  be  a  prime  candidate  for  collaboration 
because  common  protocols  are  needed,  testing  methodologies  must  be 
validated,  harmonization  must  occur,  and  international  trials  must  be  co¬ 
ordinated.  Also,  to  ensure  that  comparisons  of  different  test  results  in  a 
region  are  valid,  scientists  must  use  the  same  testing  methods  in  the  same 
part  of  the  world. 

•  Risk  assessment.  The  United  States  and  the  European  Union  would  ben¬ 
efit  from  collaboration  on  risk  assessment — ^for  example,  determining  the 
frequency  of  occurrence  of  compound  X  and  the  magnitude  of  its  harm. 

•  Classification  and  labeling.  This  is  a  potentially  thorny  issue  as  it  requires 
agreement  on  whether  risk  is  communicated  to  citizens  or  some  notion  of 
intrinsic  hazard.  Most  labeling  in  Europe  is  hazard  based,  whereas  the 
scientific  perspective  would  have  a  preference  for  risk-based  labeling. 

•  Exposed  populations.  If  we  know  what  the  effects  of  a  chemical  are  and 
the  risks  associated  with  exposure,  it  is  equally  important  to  know  the 
extent  of  exposure  among  key  populations  (i.e.,  humans,  wildlife,  vegeta¬ 
tion).  Knowing  the  exposed  population,  along  with  affects  of  chemicals, 
could  allow  scientists  to  make  cause-and-effect  claims  about  the  presence 
of  chemicals  among  certain  populations. 

•  Exposure  assessment.  As  noted  above,  the  EPA  hsts  over  70,000  chemi¬ 
cals,  and  the  general  population  is  not  exposed  to  all  equally.  U.S.-EU 
collaboration  could  be  particularly  helpful  in  determining  the  level  and 
frequency  of  exposure  to  certain  chemicals. 
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•  Technologies  for  remediation.  If  it  is  established  that  a  certain  chemical 
creates  risk,  what  should  be  done?  Banning  a  chemical  may  be  problem¬ 
atic  given  the  pervasiveness  of  certain  chemicals  in  society.  There  is  al¬ 
ready  a  large  body  of  research  in  this  area,  and  U.S.-EU  collaboration 
could  develop  a  global  inventory  of  available  research  on  technologies  for 
remediation.  Scientists  must  do  more  than  just  communicate  the  content 
of  their  research;  they  must  also  provide  information  such  as  the  size  and 
scope  of  their  research  so  as  to  bring  the  right  expertise  together  world¬ 
wide.  Dr.  Foster  noted  one  model  of  how  to  evaluate  data  from  such  stud¬ 
ies,  namely,  the  U.S.  National  Institute  for  Environmental  Health  Sci¬ 
ences.  This  institute  brings  together  experts  to  evaluate  studies  on 
reproductive  health. 

Dr.  Foster  concluded  his  presentation  with  the  following  observations: 

•  Funding  mechanisms.  The  research  community  must  know  the  procedures 
for  obtaining  funds.  As  noted  in  another  breakout  session,  scientists  will 
not  seek  funds  from  a  source  if  the  procedures  are  too  difficult, 

•  Collaboration.  A  panel  of  experts  could  usefully  be  convened  to  fully 
describe  the  opportunities  for  collaboration  and  to  be  responsive  to  the 
Fifth  Framework  Programme  that  gets  under  way  in  1999,  The  breakout 
session  only  touched  on  possible  areas  for  collaboration,  and  specific  pro¬ 
posals  must  be  developed  to  realize  collaboration. 

•  Trade  issues.  One  breakout  participant  noted  that  endocrine  disrupters 
involve  chemical  management,  and  when  governments  try  to  manage 
chemicals  they  have  the  potential  to  affect  trade. 


Opening  Remarks 


John  Cadogan 

Director  General,  Research  Councils  of  the  United  Kingdom, 
for  the  UK.  Presidency  of  the  European  Union 


Dr.  Cadogan  began  his  address  with  the  observation  that  the  large  and  distin¬ 
guished  group  of  scientists,  engineers,  and  industrialists  in  attendance  highlighted 
the  interest  in  scientific  collaboration  on  both  sides  of  the  Atlantic.  Although  this 
underscores  the  economic  importance  of  science  and  technology,  Dr.  Cadogan 
implored  conference  participants  not  to  forget  curiosity-driven  science.  He  noted 
that  even  though  directed  research  programs  can  create  great  wealth  and  prosper¬ 
ity,  the  role  of  the  individual  pursuing  his  or  her  research  for  the  sake  of  advanc¬ 
ing  knowledge  must  not  be  overlooked.  There  must  be  unfailing  support  for  di¬ 
rected  research,  but  it  is  also  important  to  shine  light  on  curiosity-driven  inquiry. 

No  committee,  no  government,  no  board  of  directors,  and  no  civil  servant 
ever  made  a  discovery.  Dr.  Cadogan  stated,  let  alone  a  development.  Discoveries 
can  only  be  made  in  a  laboratory.  Everything  that  the  United  States  and  the  Euro¬ 
pean  Union  may  do  with  respect  to  collaboration  will  come  to  nothing  unless  the 
creativity  of  scientists  and  researchers  is  released  in  the  laboratory.  He  observed 
that  we  all  may  sometimes  mistakenly  conclude  that  events — such  as  conferences 
or  appearances  on  TV — are  more  important  than  results.  We  must  not  lose  sight 
of  the  process  of  discovery  and  the  role  of  the  individual  researcher  in  driving 
discovery. 

Many  of  the  most  important  discoveries.  Dr.  Cadogan  continued,  occurred 
when  scientists  set  out  with  one  purpose  and  wound  up  discovering  something 
very  different.  It  is  too  easy  to  say:  “That  won’t  work,  obviously,”  only  to  find  out 
later  that  the  “impossible”  experiment  yielded  remarkable  findings.  Some  of  the 
landmark  breakthroughs  that  came  about  in  this  fashion  include  antibiotics,  the 
laser,  nuclear  fission,  the  discovery  of  DNA,  the  ozone  hole,  and  semiconductors. 
All  of  these  were  developed  when  people  were  not  really  looking.  None  of  these 
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discoveries  were  predicted,  and  many  were  discounted  immediately  upon  the  dis¬ 
coveries  being  made  known. 

The  nature  of  these  discoveries  reminds  us  of  two  important  lessons  of  his¬ 
tory,  Dr.  Cadogan  continued.  First,  there  are  no  limits  on  the  advance  of  scientific 
knowledge,  and,  second,  we  often  forget  lesson  one.  Many  of  our  most  eminent 
inventors  and  scientists  have  fallen  victim  to  lesson  two.  We  are  not  driven  enough 
to  think  the  unthinkable.  Even  many  of  our  best  innovators  lose  their  vision  after 
they  have  accomplished  a  great  deal.  Dr.  Cadogan  shared  some  examples  of  this 
phenomenon: 

•  Alexander  Graham  Bell,  shortly  after  he  invented  the  telephone,  predicted 
that  one  day  every  manufacturing  firm  in  the  United  States  would  have  a 
telephone. 

•  The  chief  engineer  of  the  British  Post  Office  said  in  1876  that  the  tele¬ 
phone  might  be  all  well  and  good  for  the  United  States  but  that  it  would 
never  catch  on  in  Great  Britain  because  the  country  has  an  adequate  sup¬ 
ply  of  messenger  boys. 

•  Ten  years  later  the  same  chief  engineer  of  the  British  Post  Office  said  that 
if  the  growth  of  telephone  subscribership  continued,  by  the  year  2000 
every  woman  in  Great  Britain  would  have  to  be  a  telephone  operator. 

Dr.  Cadogan  thus  cautioned  against  scientists  and  industrialists  thinking  that 
nothing  more  is  discoverable.  Society  must  nourish  creators  and  iimovators.  These 
are  rarely  the  same  people,  and  they  can  be  difficult  to  work  with.  Moreover,  they 
are  unlikely  to  welcome  advice  from  governments,  politicians,  or  civil  servants. 
But  we  must  nonetheless  cultivate  the  creators,  who  dream  of  new  things,  and  the 
iimovators,  who  make  the  new  things  work  in  the  marketplace. 

Dr.  Cadogan  added  that  Europe  has  a  great  deal  to  learn  from  the  United 
States  in  the  business  of  innovation.  He  also  observed  that,  while  Europe  had 
grown  quite  skilled  in  collaborative  research,  and  while  scientific  inquiry  re¬ 
mained  vibrant  in  Europe,  Europe  could  do  better  at  “cracking  the  tough  ones”  in 
some  research  areas. 

Turning  to  the  impact  of  discoveries.  Dr.  Cadogan  noted  that  most  scientific 
advance  was  incremental.  A  scientist  must  often  be  content  with  “putting  a  brick 
in  the  wall”  and  being  satisfied  with  the  entire  edifice,  once  it  is  built  through  the 
efforts  of  many  scientists.  Only  a  few  of  us  are  given  the  ability  to  make  the 
startling  breakthrough  that  changes  the  world.  In  fact,  there  are  really  only  four  or 
five  discoveries  that  have  changed  the  world  in  this  century— the  understanding 
of  organic  and  physical  chemistry  at  the  start  of  this  century,  which  led  to  the 
chemical  industry;  manned  flight;  nuclear  fission;  the  transistor;  and  the  genome. 
Each  of  these  discoveries  or  developments  has  had  widespread  impacts  on  the 
world,  and  most  will  continue  to  alter  the  shape  of  society.  Dr.  Cadogan  said  that 
stunning  discoveries,  some  of  which  we  caimot  even  conceive  of  today,  will  be 
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made  on  the  basis  of  the  genome.  The  innovators  will  have  a  “wonderful  time” 
with  discoveries  coming  from  genome  research. 

Turning  to  the  program’s  next  speaker,  Gordon  Moore,  Dr.  Cadogan  com¬ 
mented  that  Gordon  Moore  knew  more  about  innovation  than  “I’ve  had  hot  din¬ 
ners.”  Noting  Dr.  Moore’s  standing  as  one  of  Silicon  Valley’s  founding  fathers. 
Dr.  Cadogan  observed  that  Europe  has  long  marveled  over  the  creativity  and 
economic  vitality  of  Silicon  Valley.  Perhaps,  Dr.  Cadogan  concluded.  Dr.  Moore 
could  tell  us  in  his  remarks  where  “Genome  Valley”  will  be. 


Keynote  Address 


Gordon  Moore 
Chairman  Emeritus, 
Intel  Corporation 


Dr.  Moore  opened  his  address  by  complimenting  conference  participants  on 
the  high  level  of  discussion  he  had  heard  that  day  in  terms  of  both  technical 
sophistication  and  the  ways  in  which  scientific  advances  could  benefit  society.  In 
previewing  his  remarks  Dr.  Moore  said  that  he  would  have  a  different  emphasis, 
focusing  on  the  practical  issues  facing  the  research  community  and  the  semicon¬ 
ductor  industry.  From  this  perspective  four  areas  stand  out  as  important:  the 
changing  environment  for  research  and  innovation,  the  evolution  of  the  semicon¬ 
ductor  industry,  future  challenges  for  the  industry,  and  the  role  of  international 
cooperation  in  meeting  future  challenges.  Noting  that  his  career  had  focused  on 
the  details,  where  he  had  tried  to  build  new  and  strong  structures  on  the  founda¬ 
tions  of  others.  Dr.  Moore  hoped  that  his  remarks  would  shine  light  on  how  to 
build  foundations  for  the  future. 

CHANGES  IN  THE 

RESEARCH  AND  DEVELOPMENT  ENVIRONMENT 

The  contributions  of  large  industrial  research  laboratories,  which  have  been 
so  important  in  the  past,  have  been  diminishing  in  recent  years.  Competitive  pres¬ 
sures  and  corporate  downsizing  have  prompted  the  reduction  in  the  size  of  indus¬ 
trial  research  laboratories.  Corporate  research  and  development  (R&D)  has  also 
become  much  more  short  term  in  the  past  several  years.  It  is  harder  than  ever  for 
corporations  to  capture  the  fruit  of  an  unexpected  R&D  breakthrough.  Thus,  they 
tend  to  focus  on  R&D  that  is  closely  related  to  their  core  businesses  and  that  is 
“reasonably  predictable.” 

Even  with  the  phenomenal  contribution  that  research  has  made  to  society  in 
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the  past  several  decades,  it  would  be  difficult  to  make  a  case  that  the  companies 
that  conducted  the  research  captured  its  fruits.  This  makes  it  difficult  for  corpo¬ 
rate  leadership  to  justify  fundamental  long-term  R&D.  It  is  more  sensible  to  focus 
on  the  short  term,  on  research  that  is  directly  related  to  the  business. 

However,  the  need  for  fundamental  research  is  as  urgent  as  ever — maybe 
more  so  than  ever  before.  But  because  of  competitive  pressures  on  corporations, 
we  must  look  elsewhere  for  such  research.  That  is  where  universities  and  govern¬ 
ment-supported  laboratories  come  into  the  picture.  Dr.  Moore  said  that  he  had  a 
bias  toward  university  research  when  the  issue  is  framed  as  a  choice  between 
directing  funds  to  universities  or  to  government  laboratories.  As  he  explained, 
with  university  research,  “even  if  the  research  fails,  you  still  get  the  students.” 
Increasingly,  however,  the  output  of  university  research,  not  just  the  supply  of 
trained  researchers,  is  important. 

EVOLUTION  OF  THE  SEMICONDUCTOR  INDUSTRY 

Turning  to  the  semiconductor  industry.  Dr.  Moore  noted  how  the  industry 
had  been  a  direct  beneficiary  of  the  industrial  research  system.  The  invention  of 
the  transistor  at  Bell  Laboratories  was  a  seminal  event,  signaling  the  birth  of  an 
industry.  To  convey  a  sense  of  the  industry’s  size.  Dr.  Moore  pointed  out  that  the 
transistor  is  the  highest-volume  manufactured  product  in  the  world.  Each  year 
there  are  more  transistors  manufactured  than  printed  characters  of  any  type — 
newspapers,  magazines,  books,  and  copies  of  documents.  There  are  about  as  many 
transistors  made  each  year — 10’^  to  10^^ — as  there  are  ants  on  the  entire  planet. 
Put  still  another  way,  each  year  the  semiconductor  industry  makes  10  million  to 
20  million  transistors  for  every  person  on  earth. 

Declining  Unit  Costs 

In  addition  to  the  size  of  the  industry.  Dr.  Moore  said  that  the  other  distinc¬ 
tive  feature  of  the  semiconductor  industry  was  declining  costs.  Several  years  after 
the  invention  of  the  transistor,  a  study  estimated  that  the  cost  of  making  a  single 
transistor  would  soon  fall  to  60  cents.  Today,  a  64-megabyte  dynamic  random 
access  memory  (DRAM)  chip  with  approximately  65  million  transistors  costs  $8. 
That  is  a  little  less  than  one-eighth  of  a  microdollar  per  transistor,  or  120 
nanobucks.  The  continuous  decrease  in  costs  and  the  corresponding  improvement 
in  performance  have  driven  semiconductor  industry  revenues  to  $150  billion  an¬ 
nually,  and  the  industry  in  turn  supports  a  $1  trillion  electronics  industry. 


Manufacturing  Challenges 

Commenting  on  manufacturing  challenges  facing  the  industry.  Dr.  Moore 
remarked  that  the  semiconductor  industry  stands  out  among  high-technology  in- 
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dustries  for  its  complexity  and  fast-changing  technologies.  Some  semiconductor 
product  lines,  such  as  DRAMs  and  other  memory  chips,  have  become  commodi¬ 
ties.  Others,  such  as  higher-end  microprocessors,  have  a  great  deal  of  intellectual 
property  embedded  in  them  and  command  substantial  margins  in  the  market¬ 
place. 

Semiconductor  technology  is  also  very  flexible  in  that  there  are  many  market 
niches  and  specialty  products.  The  technology  enables  custom  products  to  be 
made  for  specific  applications  or  firms.  As  a  result  of  the  technology’ s  flexibility, 
there  are  hundreds  of  semiconductor  companies  and  thousands  of  firms  that  sup¬ 
port  them. 


Rapid  Technological  Change 

Rapid  technological  change  is  another  defining  characteristic  of  the  semi¬ 
conductor  industry,  Dr.  Moore  continued.  As  an  example  of  fast  product  obsoles¬ 
cence,  80  percent  of  Intel’s  revenue  in  1997  came  from  products  that  had  not  been 
introduced  as  of  January  1  of  that  year.  New  products  mean  new  plants.  The 
plants  themselves  today  cost  multiple  billions  of  dollars,  and  the  equipment  within 
must  be  replaced  every  few  years.  After  several  generations  of  equipment,  semi¬ 
conductor  plants  must  be  scrapped  and  new  ones  built.  The  only  constants  are 
extremely  rapid  change  and  falling  prices;  on  average,  prices  for  semiconductor 
devices  fall  20  to  30  percent  per  year,  with  the  price  of  some  devices  falling  as 
much  as  50  percent  in  a  single  year. 

There  is  no  other  industry  like  the  semiconductor  industry,  and  it  leaves  much 
room  for  blunder  by  corporate  leadership.  Dr.  Moore  noted  that,  for  this  reason, 
industry  leadership  has  changed  many  times  in  the  years  of  his  involvement  in 
semiconductors.  He  recalled  that  he  helped  found  Fairchild  Semiconductor  in 
1957,  which  was  an  industry  leader  into  the  mid-1960s.  Today,  even  though  the 
Fairchild  name  has  been  revived,  the  company  no  longer  exists  as  a  semiconduc¬ 
tor  maker. 

The  industry’s  dynamism  creates  enormous  opportunity  for  start-up  compa¬ 
nies,  Dr.  Moore  continued.  The  strength  of  U.S.  high-technology  industry  rela¬ 
tive  to  that  of  other  nations  has  been  its  ability  to  generate  start-up  companies  to 
exploit  technological  opportunities.  From  his  own  experience.  Dr.  Moore  said 
that  it  was  much  easier  to  move  swiftly  and  efficiently  in  developing  new  things 
in  a  start-up  environment.  A  small  focused  group  of  committed  entrepreneurs  can 
accomplish  tremendous  things.  As  a  company  grows,  it  inevitably  develops  a 
bureaucracy  that  makes  it  difficult  to  develop  new  products  or  exploit  new  tech¬ 
nologies.  Dr.  Moore  also  emphasized  that  start-ups  rarely  develop  new  technolo¬ 
gies  but  typically  find  new  ways  to  exploit  them  in  the  market.  Silicon  Valley 
contains  numerous  examples  of  this. 
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Smaller  Is  Better 

With  the  declining  price  of  the  transistor.  Dr.  Moore  said  that  the  industry 
has  been  operating  under  a  variant  of  Murphy’s  law:  “As  things  get  smaller,  ev¬ 
erything  gets  better  simultaneously.”  As  the  industry  packs  more  circuits  on  a 
chip,  performance  improves  as  circuit  connections  grow  shorter,  thus  increasing 
operating  speed.  Moreover,  with  more  of  the  system  residing  on  a  single  chip,  the 
entire  system  becomes  much  more  reliable.  All  this  occurs.  Dr.  Moore  reiterated, 
in  an  environment  of  dramatically  falling  costs. 


Silicon  Real  Estate 

Recasting  the  issue  somewhat.  Dr.  Moore  said  that  what  the  semiconductor 
producer  sells  is  real  estate — ^the  area  of  the  200-mm  (by  today’ s  standard)  silicon 
wafer.  On  average,  that  silicon  wafer  represents  $1  billion  per  acre,  maybe  a  half 
a  billion  for  DRAMs  and  several  billion  for  microprocessors.  The  main  challenge 
for  the  industry  is  really  a  real  estate  development  problem:  how  to  pack  more 
circuits  on  the  wafer  with  greater  functionality  in  such  a  way  that,  while  main¬ 
taining  historical  rates  of  price  decreases,  the  revenue  stream  from  the  wafer  re¬ 
mains  at  $1  billion  per  acre. 

FUTURE  CHALLENGES  FOR  THE  SEMICONDUCTOR  INDUSTRY 

Dr.  Moore  began  his  discussion  of  future  challenges  with  some  historical 
observations  on  the  industry’s  marketplace  evolution.  In  the  past  the  semiconduc¬ 
tor  industry  grew  by  “assimilating  the  value  added  of  its  customers.”  By  that  Dr. 
Moore  meant  that  innovations  such  as  the  integrated  circuit  allowed,  indeed  re¬ 
quired,  semiconductor  companies  to  take  on  the  design  tasks  that  its  customers — 
such  as  computer  systems  makers — ^had  done.  This  was  a  tough  sell,  essentially 
telling  a  customer  that  may  have  had  a  division  specializing  in  circuit  design  that 
its  division  was  no  longer  necessary.  This  led  to  Bob  Noyce’s  second  great  con¬ 
tribution  to  the  semiconductor  industry,  namely,  the  idea  that  semiconductor  firms 
should  sell  integrated  circuits  to  system  houses  for  less  than  it  would  cost  them  to 
assemble  the  circuits  themselves.  Noyce’s  idea  led  to  the  growth  of  high-volume 
manufacturing  in  the  semiconductor  industry  and  to  the  cycle  of  declining  costs. 

This  development  fundamentally  changed  the  industry’s  interface  with  its 
customers.  Semiconductor  firms  began  engaging  in  circuit  design,  then  moved 
into  logic,  and  today  new  computer  designs  are  essentially  done  by  the  semicon¬ 
ductor  industry. 


Approaching  Limits 

As  for  the  future.  Dr.  Moore  said  that  it  was  his  belief  that  the  current  tech- 
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nology  for  semiconductor  manufacturing,  photolithography,  would  be  able  to  pro¬ 
vide  advances  in  performance  and  declines  in  cost  for  another  three  or  four  gen¬ 
erations.  At  that  point  the  atomic  nature  of  matter  would  begin  to  be  an  impedi¬ 
ment  to  further  advances  from  photolithography.  The  wavelength  of  light  used  in 
photolithography  would  become  larger  than  the  desired  circuit  features  to  be 
etched  onto  the  silicon  wafer. 


The  Roadmap 

Before  we  approach  those  limits,  Dr.  Moore  stated  that  a  great  deal  of  re¬ 
search  is  necessary  to  get  the  most  out  of  photolithography.  The  main  guide  for 
this  research  agenda  is  the  National  Technology  Roadmap  for  Semiconductors, 
developed  by  the  Semiconductor  Industry  Association  and  managed  by 
SEMATECH.  The  roadmap,  by  extrapolating  technology  needs  into  the  future 
based  on  past  performance,  lays  the  track  so  that  the  semiconductor  industry’s 
technology  locomotive  can  keep  moving  forward.  The  roadmap  has  proved  to  be 
a  powerful  concept  in  the  semiconductor  industry,  and  Dr.  Moore  said  that  it  is  a 
tool  that  other  industries  could  emulate.  Its  main  virtue  is  defining  the  research 
agenda  for  the  mainstream  of  an  industry  and  charting  a  way  to  meet  goals. 


Beyond  Photolithography 

Moving  beyond  photolithography  will  present  new  challenges.  Dr.  Moore 
described  three  techniques  to  replace  photolithography,  which  have  varying  de¬ 
grees  of  promise: 

•  X-ray  lithography— the  use  of  x-ray  shadow  masks  has  been  tried;  how¬ 
ever,  there  are  still  substantial  problems  with  this  approach. 

•  Electron  optics — ^this  area  has  shown  some  promising  early  results,  but 
there  is  still  a  long  way  to  go  from  the  laboratory  to  production. 

•  Extreme  ultraviolet  (EUV) — ^using  normal  optical  techniques  in  conjunc¬ 
tion  with  multiple  reflectors  holds  promise,  yet  EUV  may  not  be  able  to 
use  light  that  is  smaller  than  13  nm  in  wavelength. 

Two  further  challenges  affecting  the  industry’s  future  are  design — ^in  a  few 
years,  a  chip  will  contain  1  billion  transistors,  and  it  will  be  a  huge  challenge  to 
improve  design  techniques  so  that  ever-more  complex  designs  can  function  reli¬ 
ably,  and  change  in  wafer  size— Dr.  Moore  noted  that  the  conference  would  hear 
more  about  the  change  to  the  larger  (300-mm)  wafer  size  when  Bill  Spencer,  in 
his  presentation,  described  the  I300I  initiative  of  SEMATECH. 

Dr.  Moore  explained  that,  in  the  past,  equipment  and  plant  costs  were  low 
enough  that  a  single  company  could  change  wafer  size  on  its  own.  But  today 
equipment  costs  are  so  high  that,  as  the  industry  shifts  from  200-mm  wafers  to 
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300-mni  wafers  within  a  few  years,  all  must  change  at  once.  The  equipment  manu¬ 
facturers  simply  cannot  afford  to  simultaneously  manufacture  two  generations  of 
equipment. 


ROLE  OF  BVTERNATIONAL  COLLABORATION 

With  respect  to  the  role  of  international  collaboration  in  the  research  chal¬ 
lenges  facing  the  semiconductor  industry,  Dr.  Moore  remarked  that  he  is  unsure 
whether  govemment-to-govemment  collaboration  is  the  correct  approach.  How¬ 
ever,  he  said  that  international  collaboration  among  firms  and  universities  holds 
great  potential.  Because  the  research  challenges  in  making  devices  with  circuits 
with  ever-smaller  line  widths  are  enormous,  international  collaboration  might  be 
useful,  as  it  is  in  the  conversion  to  the  300-mm  wafer  size.  The  change  to  300-mm 
wafers  is,  of  course,  already  a  subject  of  international  collaboration  in  the  I300I 
project.  Some  radically  new  approaches  to  semiconductor  and  computer  technol¬ 
ogy,  such  as  quantum  dots,  quantum  computing,  and  DNA  computing,  are  pos¬ 
sible  candidates  for  international  collaboration,  particularly  among  universities. 

In  conclusion  Dr.  Moore  said  that  the  semiconductor  industry  has  had  a  phe¬ 
nomenal  run  in  exploiting  new  technologies.  The  industry  has  benefited  from  the 
support  of  the  U.S.  government  and  the  industry’s  own  initiatives,  such  as  the 
Semiconductor  Research  Corporation,  which  develops  new  technologies  at  uni¬ 
versities,  and  SEMATECH,  which  focuses  on  manufacturing  technology.  How¬ 
ever,  large  research  challenges  must  be  met  if  the  industry  is  to  continue  its  ad¬ 
vance.  Collaboration  is  clearly  one  means  of  meeting  these  challenges.  Dr.  Moore 
closed  by  saying  that  he  was  gratified  to  see  an  entire  conference  devoted  to 
scientific  and  technological  collaboration.  He  expressed  the  hope  that  expanded 
transatlantic  collaboration  would  result  in  a  breakthrough  with  as  big  an  impact 
on  society  as  the  semiconductor. 


Second  Day’s  Welcome 


William  Wulf 
President 

National  Academy  of  Engineering 


On  behalf  of  the  Academy  let  me  welcome  you  all  to  the  second  day  of  our 
meeting  on  transatlantic  science  and  technology  (S&T)  cooperation.  Yesterday, 
the  morning  session  addressed  trends  in  transatlantic  S&T  policy  and  interna¬ 
tional  cooperation.  That  was  followed  by  some  fascinating  breakout  sessions  on 
how  our  two  communities,  with  their  proud  traditions,  can  collaborate  in  cutting- 
edge  technologies,  namely  information  technologies,  transportation,  climate 
change,  and  health  sciences. 

Today,  we  intend  to  concentrate  on  some  of  the  public  policy  issues  that  may 
arise  as  collaboration  between  the  United  States  and  the  European  Union  (EU) 
unfolds.  We  plan  to  do  this  by  looking  at  “best  practice”  in  several  S&T  coopera¬ 
tive  efforts  and  ask  some  questions:  What  do  we  know  about  past  and  current 
efforts  in  domestic  and  international  S&T  cooperation?  What  lessons  from  these 
efforts  should  we  take  into  the  future  of  S&T  cooperation  between  the  United 
States  and  the  European  Union?  As  our  agenda  indicates,  we  plan  to  address  best 
practices  by  looking  at  three  engines  of  economic  growth  associated  with  all 
businesses  but  with  a  focus  on  high-technology; 

•  Small  business.  A  key  element  of  economic  growth  is  a  vibrant  high-tech 
small-business  sector  that  creates  a  self-sustaining  cycle  of  job  creation 
and  growth.  The  United  States  and  Europe  have  programs  to  foster  small- 
business  growth,  and  our  first  session  this  morning  explores  several  of 
these  programs. 

•  International  research  and  development.  R&D  is  becoming  more  costly 
and  funding  for  long-term  R&D  is  increasingly  scarce.  In  this  environ¬ 
ment  it  is  natural  for  countries  and  companies  to  look  for  partners  around 
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the  globe.  We  are  privileged  to  have  with  us  today  Bill  Spencer,  of 
SEMATECH,  to  discuss  a  key  international  R&D  effort  in  the  semicon¬ 
ductor  industry. 

•  The  technical  workforce.  Just  as  more  and  more  companies  search  the 
globe  for  R&D  partners,  they  also  look  worldwide  for  technical  talent. 
This  creates  both  new  opportunities  for  transatlantic  cooperation  and  chal¬ 
lenges  in  managing  R&D  efforts  with  an  international  work  force.  Our 
third  panel  this  morning,  which  I  will  moderate,  will  look  at  these  issues. 

The  U.S.-EU  S&T  agreement  is  a  valuable  opportunity  for  both  sides.  It  is 
too  valuable  to  let  issues  of  managenient  and  implementation  fend  for  themselves. 
We  can  learn  much  from  each  other,  but  we  must  also  be  aware  of  common 
policy  challenges  inherent  in  cooperation.  Today,  and  in  the  follow-up  confer¬ 
ence  in  Europe  planned  for  1999,  we  hope  to  shed  some  light  on  how  to  meet 
those  policy  challenges.  This  will  give  a  new  era  of  U.S.-EU  cooperation  opera¬ 
tional  life.  Cooperation,  like  marriage,  requires  constant  dialogue  to  ensure  that 
it  is  productive  and  sustainable.  By  beginning  a  dialogue  today  and  recognizing 
that  it  must  continue,  we  dramatically  increase  the  chances  of  the  agreement  bear¬ 
ing  fruit  for  the  United  States  and  the  European  Community. 


Best  Practices  in  Small-Business 
Technology  Development  Programs 

Helmut  List 
Chairman 

Industrial  Research  and  Development  Advisory  Council,  Austria 


Dr.  List  opened  the  session  by  observing  that  technology  development  for 
small  businesses  is  an  important  topic  for  both  the  United  States  and  Europe, 
Deploying  technology  in  small  businesses  is  a  highly  effective  way  to  enhance 
innovation,  create  jobs,  and  spur  business  growth.  The  Industrial  Research  and 
Development  Advisory  Council  has  been  promoting  ways  to  make  the  Fifth 
Framework  Programme  more  accessible  to  small  and  medium  enterprises  (SMEs) 
in  Europe, 

Recalling  Ambassador  Hugo  Paemen’s  earlier  comment  that  what  fits  for 
small  business  development  on  one  side  of  the  Atlantic  may  not  fit  on  the  other. 
Dr.  List  expressed  the  hope  that  this  session  would  allow  both  sides  to  learn  from 
one  another.  He  stressed,  however,  that  we  should  do  more  than  compare  notes 
on  our  respective  experiences.  We  should  begin  the  process  of  making  transatlan¬ 
tic  cooperation  work  for  SMEs  on  both  sides  of  the  Atlantic. 

In  the  area  of  high-technology  start-up  companies,  Dr.  List  said  that  the 
United  States  is  the  model  for  the  world.  Europe  is  trying  to  create  an  environ¬ 
ment  in  which  small-business  start-ups  can  thrive,  and  it  hopes  to  draw  lessons 
from  the  United  States.  A  key  feature  of  the  U.S,  environment  is  the  availability 
of  venture  capital.  Having  capital  available  early  in  the  innovation  process  is 
critical  for  SMEs.  Although  Europe  has  lagged  the  United  States  in  developing  a 
vibrant  venture  capital  industry.  Dr.  List  believes  it  is  now  making  strides  in  this 
area. 

In  broader  terms.  Dr.  List  said  that  there  are  two  reasons  for  the  growing 
importance  of  small  businesses  in  the  economy: 

•  The  original  equipment  manufacturing  (OEM)  industry  has  been  restruc- 
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tured.  OEMs  are  turning  to  smaller  companies,  with  entire  systems  or 
subsystems  being  contracted  out  to  small  firms. 

•  Technology  and  the  shortening  of  product  cycles  have  caused  rapid 
changes  in  the  market.  These  changes  create  opportunities  for  small  firms, 
which  can  move  more  quickly  than  larger  ones. 

Dr.  List  concluded  that  Europe  and  the  United  States  must  create  stronger 
links  between  small  businesses,  universities,  and  government  labs.  Such  a 
multidisciplinary  approach  could  truly  open  new  doors  for  small  businesses. 

INDUSTRY-LABORATORY  COOPERATION; 

THE  AMTEX  EXPERIMENT 

Jerry  Cogan 
Millikan  Research 

Dr.  Cogan  began  his  comments  by  describing  a  conference  that  the  national 
laboratories  held  in  1992  that  brought  together  industries  that  the  labs  had  not 
dealt  with  in  the  past.  The  textile  industry  participated  in  the  conference,  although 
many  people  in  the  textile  industry  and  the  national  labs  wondered  whether  they 
could  develop  a  meaningful  relationship  with  the  labs.  The  textile  industry  was 
largely  unaware  of  the  specific  capabilities  of  the  labs,  other  than  knowing  that 
U.S.  national  laboratories  held  a  tremendous  store  of  technology.  At  the  confer¬ 
ence  lab  officials  asked  representatives  from  the  textile  industry  to  consider  ways 
in  which  the  textile  industry  and  labs  could  become  partners. 


Issues  in  Industry-Laboratory  Partnerships 

A  key  question  that  laboratory  officials  posed  to  representatives  from  the 
textile  industry  was:  How  important  is  your  industry  to  the  overall  economy?  Dr. 
Cogan  presented  figures  showing  the  size  of  the  textile  industry  relative  to  the 
entire  manufacturing  sector.  Although  a  very  disaggregated  industry,  with  ap¬ 
proximately  25,000  separate  companies,  the  textile  industry  in  1992  had  9  per¬ 
cent,  or  1.7  million,  of  all  manufacturing  jobs  in  the  United  States.  The  industry 
was,  however,  losing  jobs  and  market  share;  from  1992  to  1996  the  number  of 
jobs  in  the  textile  industry  fell  from  1.7  million  to  1.2  million.  The  industry  was 
also  losing  market  share  to  foreign  producers. 

A  second  question  raised  was  whether  the  U.S.  textile  industry  could  make 
effective  use  of  laboratory  technology.  The  answer  was  strongly  affirmative.  Dr, 
Cogan  observed  that  heavy  use  of  technology  in  the  textile  industry  would  come 
as  no  surprise  to  Europeans,  because  the  European  textile  industry  is  very  tech¬ 
nology  intensive.  From  the  U.S.  perspective,  when  an  industry  is  struggling  to 
survive,  as  textiles  have  been,  modernization  is  the  strategy  to  undertake.  The 
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textile  industry’s  efforts  to  modernize  are  reflected  in  investment  data;  the 
industry’ s  capital  investment  is  higher  than  that  of  other  manufacturing  industries 
and  has  been,  on  average,  for  the  past  10  years. 

In  short,  the  textile  industry  and  the  laboratories  quickly  realized,  said  Dr. 
Cogan,  that  lab-textile  industry  partnerships  could  be  a  “real  win-win.”  Because 
the  textile  industry  is  so  diffuse — ^25,000  separate  firms— it  was  necessary  to  find 
a  way  to  organize  a  lab-industry  partnership  in  a  way  to  involve  the  entire  indus¬ 
try.  Fortunately,  the  industry  was  already  organized  for  research  when  the  lab 
partnership  opportunity  presented  itself,  with  collaborative  efforts  under  way  at  a 
number  of  universities.  The  industry  had  also  organized  a  National  Textile  Center 
to  conduct  research. 

As  a  result  of  these  initial  contacts,  the  American  Textile  (AMTEX)  Partner¬ 
ship  was  launched  through  a  cooperative  research  and  development  agreement 
(CRADA)  with  the  national  laboratories.  The  CRADA  covered  a  number  of 
projects  at  the  following  national  laboratories:  Argonne,  Brookhaven,  Idaho, 
Lawrence  Berkeley,  Lawrence  Livermore,  Los  Alamos,  Oak  Ridge,  Pacific 
Northwest,  Princeton,  and  Sandia. 

The  Demand-Activated  Manufacturing  Architecture  Project: 

Reducing  Waste 

As  an  example  of  one  lab-industry  project  under  AMTEX,  Dr.  Cogan  de¬ 
scribed  the  Demand-Activated  Manufacturing  Architecture  (DAMA)  project. 
DAMA  is  important  to  industry  because  it  addresses  waste.  The  waste  of  materi¬ 
als  used  in  textile  production  represents  a  $45  billion  problem  annually  for  the 
industry;  this  amounts  to  25  percent  of  U.S.  retail  apparel  sales.  DAMA’s  objec¬ 
tive  is  to  reduce  waste  by  using  tools  of  electronic  commerce  to  better  manage 
inventory  and  advanced  software  and  computers  to  reduce  the  time  to  market. 

In  concluding  Dr.  Cogan  listed  several  elements  of  the  lab-industry  partner¬ 
ship  in  textiles  that  he  suggested  may  serve  as  lessons  for  other  partnerships: 
involve  all  of  the  industry;  have  industry  develop  technology  roadmaps;  focus  on 
precompetitive  technologies  (i.e.,  manufacturing  process  technologies  and  sys¬ 
tems);  make  sure  that  the  partnership  contributes  to  the  core  missions  of  the  pub¬ 
lic  partner;  define  the  benefits  for  partners  at  the  outset,  including  intellectual 
property  rights;  and  capitalize  on  existing  government  resources  so  that  govern¬ 
ment  does  not  expand  existing  staff  or  facilities. 

LABORATORY  PARTNERSHIPS  WITH  INDUSTRY 

Dan  Hartley 

Sandia  National  Laboratories 

Dr.  Hartley  said  that  his  remarks  would  focus  on  why  the  national  laborato- 
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ries  seek  partnerships  with  industry,  what  gives  the  labs  the  legal  right  to  do  so, 
and  why  the  labs  think  it  is  important  to  have  close  ties  with  industry.  Although 
the  AMTEX  partnership  is  important,  he  wished  to  address  these  broader  issues. 

Increasing  Cooperation  with  Industry 

Dr.  Hartley  characterized  his  job  at  Sandia  as  one  of  looking  to  the  future  of 
the  lab,  which  in  effect  means  increasing  collaboration  with  industry.  Looking  at 
Sandia’ s  mission  historically,  he  noted  that  for  50  years  its  major  mission  has 
been  to  develop  nuclear  weapons  for  the  Department  of  Defense  (DOD).  Starting 
in  the  1970s,  Sandia  began  to  undertake  other  weapons  missions  for  DOD;  in  the 
1980s  it  turned  to  energy-related  work  for  the  U.S.  Department  of  Energy  (DOE). 
More  recently  it  has  focused  on  critical  infrastructure  issues  and  worked  with 
other  countries  on  handling  nuclear  materials.  From  the  mid-1980s  to  the  present, 
Sandia  has  been  working  more  closely  with  private  industry. 


Sandia’s  Core  Mission 

In  describing  Sandia’s  traditional  mission  more  fully.  Dr.  Hartley  said  that  a 
typical  nuclear  missile  contains  about  6,000  parts.  Sandia  makes  approximately 
5,500  of  those  parts — essentially  everything  but  the  nuclear  components  of  a 
weapon.  Livermore  and  Los  Alamos  labs  make  the  nuclear  devices  for  weaponry. 
Sandia’s  role  in  making  over  5,000  parts  gives  the  lab  the  same  expertise  as  any 
large  manufacturing  firm,  whether  it  is  in  consumer  electronics  or  auto  manufac¬ 
turing. 

The  Push  Toward  Computer  Simulation 

Changes  in  the  law  have  led  Sandia  to  rely  more  heavily  on  computer  simu¬ 
lation  in  recent  years.  At  one  time  the  U.S.  government  could  test  a  weapon  by 
underground  explosions  in  Nevada.  That  is  now  prohibited,  so  Sandia  must  turn 
to  computer  simulation  to  test  weapons.  This  is  known  as  Science-Based  Stock¬ 
pile  Stewardship  and  is  a  program  managed  by  DOE. 

Sandia  has  also  expanded  into  antiterrorism  because  the  nature  of  worldwide 
threats  has  changed.  Sandia  makes  a  highly  sensitive  explosives  detector  that  is 
used  in  airports.  Another  new  component  to  the  Sandia  mission  is  in  the  disposi¬ 
tion  of  nuclear  waste.  Dr.  Hartley  said  that  Sandia  designed  a  salt  cavern  in  south¬ 
ern  New  Mexico  in  which  low-level  nuclear  waste  is  stored. 


Infrastructure 

With  respect  to  critical  infrastructure,  Sandia  explores  the  survivability  of 
major  systems.  As  an  example  Dr.  Hartley  described  Sandia’s  role  in  addressing 
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Japan’s  concern  about  the  construction  of  a  nuclear  power  plant  near  a  U.S.  air 
base  in  Japan.  The  Japanese  government  was  worried  about  the  safety  implica¬ 
tions  of  a  potential  crash  of  a  U.S,  plane  into  the  reactor  of  the  power  plant.  Using 
computer  simulation  technology,  Sandia  was  able  to  assure  Japan  that  a  plane 
could  not  penetrate  the  reactor’s  wall  and  that  a  plane  crashing  into  the  reactor 
would  be  reduced  “to  powder”  rather  than  cause  a  nuclear  incident. 


Industry* s  Role 

Turning  to  industry’s  role  in  Sandia’ s  mission,  Dr.  Hartley  emphasized  that 
it  was  crucial  that  Sandia  work  with  industry.  Such  a  relationship  helps  the  labo¬ 
ratory  keep  abreast  of  new  scientific  and  technical  developments,  and  the  lab 
shares  in  the  gains,  and  costs,  of  collaboration  with  industry.  To  capture  the  rela¬ 
tionship,  Dr.  Hartley  recalled  a  story  regarding  the  Goodyear  Tire  Company  when 
he  was  preparing  congressional  testimony.  Dr.  Hartley  had  asked  Goodyear  for  a 
sentence  or  two  to  convey  why  it  thought  collaboration  with  Sandia  was  worth¬ 
while.  A  Goodyear  official  responded  by  saying:  “Goodyear  may  have  a  job  that 
requires  A  +  B.  Sandia  may  have  a  job  that  requires  A  +  C.  Why  not  work  to¬ 
gether  on  A?”  In  sum.  Dr.  Hartley  said  that  all  of  Sandia’ s  missions  can  benefit 
from  work  with  industry. 

In  addition  to  lab-industry  collaboration  aiding  Sandia  in  remaining  on  the 
cutting  edge  technically.  Dr.  Hartley  noted  that  changes  in  federal  law  in  recent 
years  have  encouraged  collaboration.  The  Bayh-Dole  Act,  the  Stevenson- Wydler 
Act,  and  the  Federal  Technology  Transfer  Act  have  all  encouraged  the  national 
labs  to  work  closely  with  the  private  sector. 

From  the  perspective  of  the  private  sector,  Dr.  Hartley  identified  two  reasons 
why  he  believes  industiy  turned  to  Sandia  and  other  national  labs:  a  concentration 
of  world-class  facilities  and  a  businesslike  culture,  especially  at  Sandia.  For  45 
years  Sandia  was  run  by  AT&T,  and  it  has  been  run  by  Lockheed  Martin  for  the 
past  five  years.  This  has  given  the  lab  an  appreciation  of  how  to  cooperate  with 
industry  to  carry  out  its  mission. 

Dr.  Hartley  then  provided  an  outline  of  Sandia’ s  world-class  facilities: 

•  Microelectronics.  Sandia’ s  microelectronics  facility  houses  a  number  of 
advanced  projects,  including  one  on  microelectromechanical  systems 
(MEMS).  MEMS  are  tiny  machines  whose  dimensions  are  as  small  as  a 
red  blood  cell  that  can  bring  computing  power  to  new  applications.  Intel  is 
one  of  many  industry  partners  working  on  MEMS  at  Sandia. 

•  Manufacturing.  It  takes  world-class  manufacturing  capability  to  build  the 
5,000  parts  that  Sandia  must  make  for  its  weapons  mission.  Sandia’ s 
manufacturing  facility  can  serve  as  a  model  for  industry.  As  one  example 
Dr.  Hartley  pointed  to  Sandia’ s  computer-aided  design  technology,  which 
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enabled  users  to  move  from  computer  design  to  a  three-dimensional  struc¬ 
ture  in  one  step. 

•  Robotics.  Sandia  has  what  may  be  the  most  modem  robotics  facility  in  the 
world.  One  project  involves  small  robots  that  serve  as  “collective  agents” 
in  the  battlefield  as  they  look  for  intmders.  Each  robot  perceives  only  a 
portion  of  the  environment,  so  the  robots  must  communicate  with  one 
another  to  collectively  locate  the  intmder.  Dr.  Hartley  also  said  that  Sandia 
is  working  with  Lockheed  Martin  to  develop  an  intelligent  robot  for  paint¬ 
ing  aircraft  that  does  not  inadvertently  punch  through  the  aircraft  body 
while  painting. 

•  Teraflop  computer.  This  is  part  of  DOE’ s  Advanced  Strategic  Computing 
Initiative,  and  Sandia’ s  teraflop  computer,  built  by  Intel,  is  the  fastest 
computer  in  the  world.  The  computer  simulated  the  plume  of  the  Shoe¬ 
maker  comet  before  it  struck  Jupiter,  and  the  simulation  compared  very 
well  to  the  actual  plume  captured  by  the  Hubbell  telescope. 

Collaborating  with  Small  Business 

In  closing  Dr.  Hartley  said  that  Sandia  places  great  priority  on  engaging 
SMEs  in  the  lab’s  activities.  Sandia  has  logged  over  1,300  small  business  “as¬ 
sists”  and  has  over  300  CRADA  partners.  Sandia’ s  CRADA  partnerships  are 
located  in  all  regions  of  the  country.  Although  the  laboratory  is  open  to  increased 
cooperation.  Dr.  Hartley  emphasized  that  Sandia  does  not  engaged  in  “job  shop¬ 
ping,”  that  is,  entering  into  partnerships  just  for  the  sake  of  doing  so.  Sandia 
believes  in  the  value  of  partnerships  but  also  that  they  must  be  done  right  and 
carefully  specified  ahead  of  time  to  be  mutually  beneficial. 

THE  U.S.  EXPERIENCE  WITH  THE  SMALL  BUSINESS 
INNOVATION  RESEARCH  PROGRAM 

Joshua  Lemer 
Harvard  Business  School 

Dr.  Lemer  began  his  remarks  by  observing  that  the  growth  of  high-technol¬ 
ogy  clusters  in  the  United  States  (e.g.,  Silicon  Valley,  Route  128  in  Boston)  has 
generated  a  great  deal  of  interest  abroad  in  how  to  emulate  such  technology- 
driven  successes.  There  is  a  strong  and  sensible  intuition  that  high-technology 
industries  are  sources  of  job  and  income  growth,  although  the  precise  mecha¬ 
nisms  through  which  to  foster  such  growth  remain  subject  to  debate.  A  key  ques¬ 
tion  Dr.  Lemer  proposed  to  address  in  his  presentation  is  the  role  that  public 
venture  capital  programs  have  played  in  developing  clusters  of  high-technology 
economic  activity  in  the  United  States. 

Dr.  Lemer  recalled  some  history  of  public  venture  capital  efforts  in  the  United 
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States,  noting  that  U.S.  public  venture  capital  programs  have  historically  been 
sizable.  From  1958  to  1969  the  Small  Business  Investment  Corporation  (SBIC) 
provided  $3  billion  to  small  firms,  >vhich  was  three  times  the  sum  provided  by 
private  venture  capital  firms.  In  1995  small  business  financing  programs  pro¬ 
vided  $2.4  billion  in  funding,  compared  with  $3.9  billion  provided  by  private 
venture  capital  funds  to  small  businesses.  Beyond  the  size  of  public  venture  capi¬ 
tal  programs,  they  have  been  reputed  to  be  important  to  the  early  success  of  well- 
known  companies,  such  as  Apple,  Chiron,  Compaq,  FedEx,  and  Intel.  Moreover, 
public  venture  capital  programs  have  served  as  training  grounds  for  private  ven¬ 
ture  capitalists.  Many  leading  figures  in  the  U.S.  venture  capital  industry  were 
part  of  the  SBIC  program  of  the  1960s.  Dr.  Lemer  noted  that  countries  with 
vibrant  venture  capital  sectors,  such  as  Israel,  Singapore,  and  Taiwan,  each  have 
public  venture  capital  programs  as  complements. 

The  association  between  public  venture  capital  programs  and  private  venture 
capital  does  not  establish  causality;  it  may  be  a  historical  accident  that  public 
venture  capital  programs  and  the  development  of  clusters  of  high-technology  U.S. 
firms  have  coincided  with  one  another.  However,  if  it  is  not  a  historical  accident, 
it  is  necessary  to  explore  the  mechanisms  by  which  public  venture  capital  pro¬ 
grams  are  translated  into  innovative  behavior  in  the  economy. 

To  address  these  issues  Dr.  Lemer  proposed  to  examine  the  Small  Business 
Innovation  Research  (SBIR)  program.  The  SBIR  program  was  enacted  in  1982 
and  requires  that  federal  agencies  with  extramural  R&D  budgets  in  excess  of 
$100  million  set  aside  a  portion  of  their  budgets  for  awards  to  small  business. 
Initially,  1.25  percent  of  the  agencies’  R&D  budget  was  to  be  set  aside  for  SBIR; 
this  figure  was  increased  to  2.5  percent  in  1992.  For  fiscal  year  1996  the  2.5 
percent  set-aside  resulted  in  $1.1  billion  in  funding  for  the  SBIR  program. 

Dr.  Lemer  described  two  theoretical  motivations  for  government  assistance 
to  small  business: 

•  R&D  spillovers.  In  generating  the  know-how  that  underpins  new  technol¬ 
ogy,  knowledge  usually  flows  somewhat  fi'eely  among  a  technical  or  sci¬ 
entific  community.  A  firm  investing  in  technology  therefore  cannot  cap¬ 
ture  all  of  the  knowledge  that  goes  into  creating  a  new  product  or  process. 
In  economists’  parlance,  such  a  positive  externality  is  a  social  good  but 
leads  to  underinvestment  in  knowledge  by  a  private  firm.  Government 
assistance  is  thus  justified  to  make  up  for  the  underinvestment. 

•  Information  asymmetries.  A  high-technology  entrepreneur  will  usually 
know  a  great  deal  more  about  a  technology  and  its  market  potential  than  a 
banker  who  may  be  considering  extending  a  loan  to  the  entrepreneur.  A 
venture  capitalist  can  serve  an  intermediary  function  between  banker  and 
entrepreneur.  In  other  words,  the  venture  capitalist  provides  a  signal  to  the 
banker  by  investing  (or  not)  in  a  small  high-technology  start-up  firm.  Such 
certification  by  a  venture  capitalist  is  useful,  but  venture  capitalists  fund 
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only  a  small  fraction  of  start-ups.  Public  venture  capital  programs  can  fill 
this  gap  and  serve  as  an  additional  certification  mechanism  for  private 
capital  markets. 

Even  with  the  theoretical  benefits  of  government  assistance,  Dr.  Lemer  raised 
the  issue  of  potential  problems  in  public  venture  capital  programs.  Distortions 
could  exist  if  public  venture  capit^  programs  favor  certain  entrepreneurs  who 
may  have  well-established  channels  to  policymakers.  Officials  in  public  venture 
capital  programs  may  also  give  grants  to  firms  destined  for  success,  so  that  pro¬ 
grams  are  judged  positively  when  they  are  assessed. 

Before  discussing  the  results  of  his  study,  Dr.  Lemer  said  that  it  is  generally 
thought  that  the  SBIR  program  functions  well.  The  dispersed  nature  of  the  pro¬ 
gram  is  a  virtue.  SBIR  is  spread  out  among  1 1  agencies,  and  grants  are  usually  no 
more  than  $750,000,  small  enough  by  federal  standards  to  attract  little  attention. 
Agencies,  moreover,  have  taken  steps  to  keep  political  interference  to  a  minimum 
in  allocating  awards.  However,  there  have  been  concerns  raised  about  the  pro¬ 
gram,  and  they  fall  into  two  categories: 

•  Regional  distribution,  SBIR  awards  have  gone  predominantly  to  areas 
with  a  concentration  of  private  venture  capital,  such  as  California  and 
Massachusetts.  Some  believe  that  there  should  be  a  wider  geographic  dis¬ 
tribution  of  awards. 

•  Clustering  of  awards  by  institutions.  Some  organizations  win  a  large  num¬ 
ber  of  awards,  suggesting  that  winning  awards  has  become  an  end  in  it¬ 
self,  as  opposed  to  commercializing  new  technology. 

In  his  study  Dr.  Lemer  examined  the  long-term  impacts  of  the  program,  rather 
than  relying  solely  on  anecdotes  for  evaluation.  He  looked  at  1,435  small  firms 
over  a  10-year  period,  with  some  firms  being  SBIR  awardees  and  others  being 
nonawardees  with  characteristics  that  were  similar  to  the  awardees.  The  SBIR 
program  itself  is  very  competitive,  with  about  5  percent  of  applicants  winning 
grants;  although  firms  with  fewer  than  500  employees  are  eligible,  awardees  tend 
to  be  much  smaller  than  that.  Dr.  Lemer’ s  analysis  showed  that: 

•  SBIR  awardees  experienced  stronger  job  growth  over  time  than 
nonawardees.  Employment  at  SBIR  awardees  grew  by  26  employees  on 
average  over  the  10-year  time  horizon  of  his  study  versus  job  growth  of  6 
employees  on  average  among  nonawardees. 

•  SBIR  awards  went  to  regions  with  active  venture  capital  sectors,  such  as 
CaUfomia  and  Massachusetts. 

•  The  first  few  SBIR  awards  have  the  strongest  impact  on  job  growth,  with 
later  awards  showing  little  effect. 
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Overall,  Dr.  Lemer  concluded  that  the  SBIR  program  has  had  a  positive 
impact  on  high-technology  start-ups  that  have  won  SBIR  awards.  There  is  room, 
however,  for  fine-tuning  implementation  of  the  program.  With  the  SBIR  program 
scheduled  for  congressional  reauthorization  in  1999,  Dr.  Lemer  said  that  there 
would  be  an  opportunity  to  consider  improvements. 


Comments  from  the  Audience 

A  participant  observed  that  Dr.  Lemer  had  talked  about  the  private  return  to 
participation  in  SBIR  by  firms  but  not  the  government’s  return.  Dr.  Lemer  was 
asked  to  comment  on  the  government’s  return  from  the  SBIR  program.  In  re¬ 
sponse,  he  acknowledged  that  his  focus  on  the  private  return  is  a  limitation  of  his 
analysis.  There  is,  however,  great  difficulty  in  assessing  social  returns  because  it 
is  hard  to  separate  the  portion  of  investment  activity  that  would  have  occurred  in 
SBIR  awardees  from  the  portion  that  the  program  induced.  Even  if  a  good  bit  of 
the  investment  activity  would  have  taken  place  without  SBIR,  Dr.  Lemer  said 
that  the  R&D  spillovers  generated  by  SBIR  firms  would  be  an  additional  benefit. 

Dieter  Seitzer,  director  of  the  Fraunhofer  Institute,  in  Erlangen-Numberg, 
asked  for  examples  of  how  SBIR  awards  work  in  agencies.  Dr.  Lemer  commented 
on  the  tremendous  diversity  among  agency  approaches  to  implementation  and 
SBIR  awardees.  With  respect  to  implementation,  agencies  such  as  DOD  and  the 
National  Aeronautics  and  Space  Administration  use  SBIR  as  a  procurement  tool 
for  technologies  with  very  specific  purposes.  Other  agencies,  while  adhering  to 
SBIR’s  mandate  to  carry  out  agency  missions,  may  fund  technologies  with  longer 
time  horizons  before  payoff.  Regarding  diversity,  Dr.  Lemer  said  that  SBIR 
awards  mn  a  wide  gamut  of  technologies,  in  contrast  to  venture  capitalists,  who 
tend  to  fund  a  narrower  range  of  “hot”  technologies,  such  as  Internet  technologies 
today. 

A  participant  asked  whether  it  was  possible  to  compare  the  results  of  SBIR 
with  those  of  venture  capitalists.  Although  he  had  not  done  a  systematic  compari¬ 
son,  Dr.  Lemer’ s  strong  suspicion  was  that  firms  funded  by  venture  capitalists 
perform  better  than  those  funded  by  SBIR.  Venture  capital-funded  firms  undergo 
strict  scmtiny,  and  only  a  small  fraction  of  companies  seeking  venture  capital 
receive  it.  It  is  important  to  recognize  that  the  goals  of  SBIR  differ  from  those  of 
venture  capitalists,  given  SBIR’s  focus  on  agency  missions.  In  fact.  Dr.  Lemer 
added,  there  might  be  a  great  concern  if  SBIR  focused  only  on  biotechnology 
firms,  as  many  venture  capitalists  do  today,  as  opposed  to  the  wide  variety  of 
firms  that  the  SBIR  funds. 
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THE  EU  EXPERIENCE  WITH  SMALL-  AND  MEDIUM-SIZED 
ENTERPRISE  DEVELOPMENT 

Patrice  Laget 
European  Commission 

Dr.  Laget  observed  that  SMEs  are  important  to  economic  development  in 
Europe  and  that  the  European  Commission  (EC)  has  tried  to  focus  on  what  can  be 
done  on  a  community  level  to  increase  access  to  new  technologies  among  SMEs. 
SMEs  are  in  an  increasingly  competitive  international  economic  environment  but 
often  lack  the  research  and  development  (R&D)  capacity  to  stay  current  with  the 
latest  technologies.  In  previewing  his  remarks  Dr.  Laget  said  his  focus  would  be 
on  the  EC’s  program  to  aid  SMEs,  the  result  of  a  survey  of  SMEs  that  participate 
in  EC  programs,  and  how  SMEs  may  be  able  to  benefit  from  the  U.S. -European 
Union  science  and  technology  (S&T)  agreement. 

The  EC’s  program  to  stimulate  technology  access  for  SMEs  involves  three 
efforts  to  support  SME  R&D  activity  and  access: 

•  collaborative  research,  in  which  SMEs  participate  and  conduct  R&D  in  a 
consortium  setting  using  government,  university,  or  private  indusMal  labs 
(this  a  share-cost  approach  by  which  the  EC  provides  some  funding); 

•  cooperative  research,  in  which  two  or  more  SMEs  use  EC  funds  to 
outsource  R&D  to  a  third  party;  and 

•  exploratory  research,  in  which  SMEs  are  given  small  grants  for  early- 
stage  R&D. 


Program  Design 

The  EC  recognizes  that  there  are  different  types  of  SMEs  with  different 
needs.  Some  SMEs  are  very  small  start-ups  that  are  developing  technology  but 
are  far  from  commercialization.  Others  are  technology  followers,  which  may  not 
innovate  but  need  quick  access  to  cutting-edge  technologies.  Finally,  there  are 
technology  users,  which  integrate  new  technologies  into  production  processes  for 
their  goods  or  services.  Dr.  Laget  also  observed  that  SMEs  usually  are  oriented  to 
the  local  level,  as  opposed  to  operating  across  borders.  The  EC  is  sensitive  to 
local  concerns  and  tries  to  focus  on  how  it  can  have  a  positive  impact  on  the 
business  environment  for  SMEs. 

It  is  important  to  have  intelligent  coordination  among  localities,  the  EC,  and 
member  states.  To  meet  this  goal,  the  EC,  through  quarterly  meetings,  attempts  to 
ensure  equal  access  among  all  members  of  the  EC  to  information  about  programs 
to  aid  SMEs.  In  addition  to  providing  programmatic  information,  the  meetings 
facilitate  communication  among  SMEs  in  the  various  member  states. 
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Rules  for  SME  Programs 

To  take  advantage  of  EC  technology  programs  for  SMEs,  at  least  two  SMEs 
from  two  member  states  must  join  together  to  obtain  grants  for  exploratory  re¬ 
search  (the  grants  are  on  the  order  of  $50,000).  For  collaborative  research  two  or 
more  SMEs  should  be  prime  contractors  to  conduct  R&D.  For  cooperative  R&D 
at  least  four  SMEs  from  at  least  two  member  states  must  identify  a  technology 
need  that  is  then  outsourced  to  industrial,  government,  or  university  labs.  SMEs 
share  the  cost  of  research  on  a  50-50  basis,  with  the  EC  matching  SME  contribu¬ 
tions  up  to  $1  million.  Large  companies  can  be  involved  in  these  programs. 


Survey  Results  of  SMEs  Participating  in  the 
Fourth  Framework  Programme 

Of  SMEs  involved  in  assistance  programs  for  SMEs,  70  percent  were  first¬ 
time  participants.  In  cost-share  (cooperative)  R&D  projects,  50  percent  of  com¬ 
panies  are  SMEs,  whereas  the  remainder  are  large  business  firms.  For  SMEs 
receiving  exploratory  grants,  70  percent  reported  subsequent  success  in  receiving 
collaborative  research  grants  based  on  exploratory  worL 

There  has  been  an  increase  in  the  number  of  SMEs  participating  in  EU  re¬ 
search  programs.  From  the  Third  Framework  Programme  to  the  Fourth  Frame¬ 
work  Programme,  the  number  of  SMEs  in  collaborative  research  doubled.  There 
was  also  a  dramatic  increase  in  the  number  involved  with  cooperative  research. 
Cooperative  research  programs  are  used  mainly  by  newcomers  to  the  EU  SME 
programs;  such  firms  need  cutting-edge  technologies  but  do  not  have  the  resources 
to  develop  technologies  themselves.  Participants  in  cooperative  R&D  programs 
generally  increase  their  contacts  with  other  SMEs. 

Dr.  Laget  identified  other  lessons  from  EU  work  with  SMEs.  It  is  rare,  for 
example,  for  SMEs  that  have  participated  in  EU  cooperative  R&D  programs  to 
involve  themselves  with  local  or  regional  cooperative  R&D  programs.  Such  SMEs 
seem  to  prefer  working  with  the  EU,  and  this  may  indicate  an  interest  in  working 
in  the  framework  of  the  new  U.S.-EU  S&T  agreement.  Furthermore,  promoting 
flows  of  information  with  and  among  SMEs  is  critical.  SMEs  report  that  the  pro¬ 
cess  of  obtaining  funds  from  the  EU  functions  well  but  that  there  are  “internal” 
barriers  to  the  use  of  R&D  generated  in  EU  programs.  In  conclusion,  Dr.  Laget 
said  that  with  the  large  number  of  SME  programs  in  the  United  States  and  Europe 
it  would  be  interesting  to  compare  programs  in  the  remainder  of  the  session. 
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DISCUSSANTS 
Jon  Baron 

U.S.  Department  of  Defense 
SBIR  Program 

Mr.  Baron  said  that  his  remarks  would  focus  on  the  presentation  of  Dr. 
Lemer,  expand  on  and  clarify  some  of  Dr.  Lemer’s  points,  and  comment  gener¬ 
ally  on  efforts  to  fund  small  business  development  in  the  United  States.  Mr.  Baron 
noted  that  most  studies  of  the  SBIR  program,  whether  by  academics  or  the  U.S. 
General  Accounting  Office,  have  taken  a  favorable  view  of  the  program.  Dr. 
Lemer’ s  work  on  the  SBIR  is  regarded  as  one  of  the  best  such  studies  because  it 
takes  a  systematic  and  empirical  look  at  SBIR-funded  firms  and  a  comparable  set 
of  firms  that  received  no  SBIR  support.  Mr.  Baron  also  expressed  the  belief  that 
Dr.  Lemer  approached  his  study  without  any  bias  or  preconceptions  about  the 
program.  Mr.  Baron  then  made  several  points  to  supplement  the  presentation  of 
Dr.  Lemer. 


SBIR  Versus  Venture  Capital 

Mr.  Baron  pointed  out  that  SBIR  funding  differs  from  traditional  venture 
capital  financing  because  it  funds  technology  feasibility  studies;  this  is  a  much 
earlier  stage  of  development  activity  than  a  venture  capitalist  typically  funds.  Mr. 
Baron  recounted  the  three  phases  of  the  SBIR  program  funding: 

•  Phase  I:  a  six-month  feasibility  study  that  explores  the  likelihood  that  a 
technology  may  pay  off; 

•  Phase  II:  an  award  of  up  to  $750,000  that  funds  the  development  of  a 
prototype  if  Phase  I  yields  promising  results;  and 

•  Phase  III:  a  matching  award  to  Phase  11  recipients  that  is  conditioned  on 
awardees  demonstrating  that  they  have  raised  funds  from  the  private  sec¬ 
tor  or  elsewhere  in  the  government  to  develop  the  technology  further. 

Purpose  of  the  SBIR 

While  noting  that  the  broad  purpose  of  the  SBIR  program  is  to  develop  tech¬ 
nologies  to  help  meet  agency  missions,  Mr.  Baron  observed  that  there  are  differ¬ 
ences  across  agencies  with  respect  to  purpose.  Some  agencies  may  place  empha¬ 
sis  on  economic  development  objectives  in  disbursing  SBIR  grants.  For  the  DOD, 
SBIR  is  seen  as  a  means  to  improve  defense  capabilities. 

As  an  example,  Mr.  Baron  cited  the  development  of  “savvy  tag”  technology 
as  a  way  to  better  track  military  materials.  A  Silicon  Valley  start-up  received  an 
SBIR  award  several  years  ago  to  develop  a  radio  transceiver,  about  the  size  of  a 
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deck  of  cards,  to  track  military  cargo  anywhere  in  the  world.  Keeping  track  of 
military  cargo  has  traditionally  been  very  difficult,  and  such  difficulties  often 
result  in  costly  waste.  During  the  Persian  Gulf  War,  the  U.S.  General  Accounting 
Office  estimated  that  such  waste  cost  $2.7  billion.  DOD  has  estimated  that  savvy 
tags  could  have  saved  $2  billion  of  that  waste.  Today,  all  U.S.  shipments  to  Bosnia 
use  savvy  tags,  and  the  tracking  of  cargo  has  improved  dramatically. 


Selection  Challenges 

An  ongoing  challenge  to  the  SBIR  program  is  weighing  technological  prom¬ 
ise  against  business  capabihties.  DOD  is  very  good  at  assessing  the  scientific 
merits  and  technological  potential  of  an  idea  but  is  less  skilled  at  scrutinizing 
business  plans  and  assessing  market  potential.  From  internal  reviews  DOD  has 
found  that  many  companies  have  excellent  R&D  capabilities,  but  their  ideas  of¬ 
ten  do  not  make  it  to  the  market  because  of  a  lack  of  business  sophistication. 


Fast  Track  Program 

Mr.  Baron  said  that  the  Fast  Track  program  had  been  developed  to  address 
selection  challenges  that  DOD  has  faced  -with  SBIR.  Under  Fast-Track  proce¬ 
dures,  applicants  have  a  greater  chance  of  winning  Phase  11  funding  if  they  have 
received  third-party  funding  (e.g.,  from  a  venture  capitalist  or  other  private  fi¬ 
nancing),  Such  financing  sends  a  strong  signal  to  DOD  that,  beyond  the  technical 
merits,  the  SBIR-funded  technology  has  marketplace  potential.  The  Fast  Track 
program  has  brought  a  new  set  of  companies  into  the  SBIR  program,  and  Mr. 
Baron  noted  the  National  Research  Council  is  working  on  a  study  assessing  the 
program. 


Attilio  Stajano 

DGIII,  European  Commission 

Mr.  Stajano  opened  his  remarks  by  complementing  Dr.  Laget’s  presentation 
and  reiterating  the  importance  of  integrating  SMEs  into  the  EU’s  R&D  Frame¬ 
work  Programme.  He  noted  that  in  the  Fourth  Framework  Programme,  about 
one-third  of  all  research  funds  went  to  SMEs.  With  respect  to  communications 
and  information  technologies,  Mr.  Stajano  said  that  the  European  program  to 
promote  information  technology,  ESPRIT,  had  fostered  over  100,000  person- 
hours  of  cross-border  R&D  since  1983.  This  has  created  an  environment  in  which 
scientists  and  industriaUsts,  from  small  and  large  companies,  have  been  able  to 
develop  business  solutions  using  information  technologies. 

Mr.  Stajano  listed  four  conditions  that  are  necessary  for  successful  economic 
relationships  between  scientists,  engineers,  and  small  businesses: 
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•  Networks.  Creating  linkages  between  scientists  and  industrialists,  as 
ESPRIT  has  done,  is  important.  Such  networks  must  be  dynamic  but  long 
lived  enough  to  produce  results. 

•  Development  of  business  solutions.  It  is  one  thing  for  cooperative  pro¬ 
grams  to  generate  scientific  breakthroughs,  but  it  is  important  for  such 
breakthroughs  to  be  translated  into  products  or  processes  that  help  build 
market  share  for  participants. 

•  Ties  with  universities.  In  citing  the  “Cambridge  University”  effect,  Mr. 
Stajano  noted  the  importance  of  developing  an  entrepreneurial  spirit 
among  university  professors. 

•  Financial  support.  Early-stage  financing  is  crucial  to  SME  development, 
and  Mr.  Stajano  said  that  ESPRIT  has  worked  to  provide  early-stage  fi¬ 
nancing  to  SMEs. 

In  concluding,  Mr.  Stajano  said  that  promoting  visibility  of  small  business  is 
another  way  in  which  governments  can  help.  ESPRIT,  working  cooperatively 
with  the  U.S.  Department  of  Commerce,  plans  to  bring  approximately  200  Euro¬ 
pean  SMEs  to  Texas  in  April  1999  to  meet  with  200  U.S.  counterparts  on  joint 
electronic  commerce  ventures.  By  working  to  build  such  transatlantic  connec¬ 
tions,  governments  can  help  build  vibrant  small-business  sectors  in  regional 
economies. 


R&D  in  the  Framework  of  the 
New  Transatlantic  Agenda 

Kenneth  Flamm,  Moderator 
Brookings  Institution 


In  setting  the  stage  for  the  session  Dr.  Flamm  said  that  the  semiconductor 
industry’s  conversion  from  the  200-mm  wafer  to  300  mm  raised  not  only  interest¬ 
ing  technical  issues  but  also  important  organizational  and  cultural  issues  for  the 
industry. 

Some  might  argue  that  the  I300I  initiative  represents  the  first  international 
effort  to  develop  cooperatively  a  new  equipment  set  for  semiconductor  produc¬ 
tion.  Dr.  Flamm  said  that  usually  a  single  company  in  the  industry  “bites  the 
bullet,”  invests  in  new  equipment,  and  debugs  it  at  its  own  facility.  The  very  large 
scale  integration  (VLSI)  project  in  Japan  in  the  1970s  was,  however,  an  early 
example  of  cooperation  in  equipment  development  and  deployment.  The  VLSI 
project  did  not  deal  with  the  entire  suite  of  semiconductor  production  equipment, 
as  I300I  seeks  to,  but  did  address  a  large  portion  of  it.  It  would  be  hard  to  dispute 
the  notion,  said  Dr.  Flamm,  that  the  VLSI  project  contributed  greatly  to  Japan’s 
market  dominance  in  semiconductors  in  the  1980s.  One  issue  to  consider  in  think¬ 
ing  about  I300I  is  how  unique  cooperation  in  semiconductor  equipment  develop¬ 
ment  really  is. 

Nonetheless,  Dr.  Flamm  said  that  the  I300I  effort  is  the  first  truly  interna¬ 
tional  ^d  formally  organized  enterprise  on  joint  standards  and  tool  development. 
The  international  element  makes  I300I  distinctive  and,  Dr.  Flamm  hoped,  a  sub¬ 
ject  worthy  of  vigorous  discussion. 

Among  the  issues  that  I300I  raises  are: 

•  Economic  fundamentals.  As  Gordon  Moore  pointed  out  in  a  prior  session, 
it  cost  $200  million  to  $300  million  in  the  1980s  to  build  a  fabrication 
facility.  Currently  that  figure  is  in  the  $1.5  billion  neighborhood,  making 
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it  “extraordinarily  expensive  to  do  anything  in  the  industry  ”  Rising  costs 
and  risks  make  alliances  and  cooperation  attractive  options  and  looking  to 
international  partners  becomes  a  strategy  to  consider  seriously. 

•  Cooperation  versus  competition.  This  issue  is  paramount  to  the  I300I 
project.  On  the  one  hand,  the  semiconductor  industry  has  always  been 
very  competitive,  and  this  has  driven  innovation.  On  the  other  hand,  coop¬ 
eration  looks  increasingly  attractive  as  fabrication  costs  continue  to  rise. 
Dr.  Flamm  noted  an  interesting  pattern  with  respect  to  cooperation.  Coop¬ 
eration  in  the  semiconductor  industry  was  pioneered  by  the  Japanese  with 
the  VLSI  project  in  the  1970s.  The  ensuing  Japanese  success  resulted  in  a 
U.S.  cooperative  response  in  the  1980s,  namely  SEMATECH. 
SEMATECH  was  largely  a  process  of  experimenting  with  the  right  orga¬ 
nizational  approach  to  make  cooperation  work  in  a  U.S.  setting.  Just  as 
SEMATECH  was  winding  down  as  a  government-industry  collaboration 
in  the  1990s,  Japan,  inspired  by  its  apparent  success,  embarked  on  a  new 
round  of  cooperative  programs,  such  as  Semiconductor  Leading  Edge 
Technology  (SELETE),  to  develop  tools  to  build  300-nun  wafers,  and  the 
Association  of  Super- Advanced  Electronics  Technologies  (ASET). 

•  Cooperation  and  competition  across  international  boundaries.  Dr.  Flamm 
recalled  negotiations  between  the  United  States  and  Japan  on  the  Semi¬ 
conductor  Trade  Agreement  in  the  early  1990s  during  which  Japanese 
negotiators  argued  that  national  boundaries  were  no  longer  relevant.  The 
concept  of  borders  was  an  “atavistic  anachronism  that  we  [the  United 
States]  had  to  free  ourselves  from.”  The  irony  today  is  that  Japan’s  new 
cooperative  efforts,  such  as  SELETE  and  ASET,  are  basically  exclusive 
programs  for  Japanese  firms.  In  contrast,  with  the  I300I  enterprise, 
SEMATECH  has  pioneered  the  idea  of  “international  technology  policy 
cooperation,”  and  SEMATECH  has  even  considered  allowing  foreign 
firms  into  the  consortium. 

The  crux  of  the  national  policy  problem.  Dr.  Flamm  said,  is  a  tradeoff  be¬ 
tween  technology  diffusion  and  national  advantage.  Cooperation  in  certain  areas 
can  push  the  technology  frontier  forward  at  a  faster  pace  for  everyone.  If  that  is 
done,  however,  the  notion  of  national  advantage  in  the  control  of  a  technology  is 
set  aside.  This  tradeoff  could  become  more  evident  in  I300I,  and  it  has  become  an 
issue  in  the  United  States  in  the  controversy  over  the  extreme  ultraviolet  lithogra¬ 
phy  consortium,  an  effort  by  several  U.S.  companies  to  use  technology  generated 
by  U.S.  national  labs  in  conjunction  with  Japanese  companies  to  advance  lithog¬ 
raphy  technology.  In  concluding.  Dr.  Flamm  recalled  from  his  experience  at  the 
U.S.  Department  of  Defense  (DOD)  the  attitude  toward  foreign  suppliers.  He  said 
that  DOD  operated  under  three  unwritten  rules  in  considering  work  with  foreign 
suppliers: 

•  Monopoly.  DOD  did  not  want  a  key  component  monopolized  by  a  firm 
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from  one  countiy.  If  there  was  a  diverse  source  of  suppliers  around  the 
globe,  DOD  saw  little  problem  with  using  foreign  suppliers. 

•  Plausible  threat  of  supply  cutoff.  If  a  choice  was  made  to  use  a  single 
foreign  supplier  or  a  set  of  foreign  suppliers,  is  there  a  plausible  threat  of 
being  deprived  of  a  key  component?  If  such  a  threat  existed,  DOD  would 
prefer  not  to  use  foreign  suppliers. 

•  Technical  advantage.  In  some  cases,  DOD  wants  to  be  better  than  anyone 
else  in  a  certain  technical  area  but  realizes  that  it  cannot  be  the  best  in  all 
areas.  When  the  DOD  wants  strategic  superiority  in  a  technical  area,  it 
might  prefer  a  U.S.  supplier.  If  that  is  not  the  case,  it  might  welcome 
cooperation  with  international  partners. 

In  turning  the  program  over  to  William  Spencer  of  SEMATECH,  Dr.  Flamm 
observed  that  business  may  have  a  similar  set  of  “unwritten  rules”  when  consid¬ 
ering  whether  to  engage  in  international  cooperation. 

THE  300-MM  INTERNATIONAL  INIATIVE 

William  Spencer 
SEMATECH 

Dr.  Spencer  said  that  his  remarks  would  focus  mainly  on  the  process  of  bring¬ 
ing  the  I300I  program  together,  as  opposed  to  the  technical  details  of  the  conver¬ 
sion  from  a  200-mm  wafer  standard  to  a  300-mm  standard.  He  agreed  with  Dr. 
Flamm  that  the  I300I  initiative  represents  a  unique  form  of  international  collabo¬ 
ration,  and  Dr.  Spencer  emphasized  that  the  collaboration  was  on  technology,  not 
basic  science.  I300I  is  a  bottom-up  initiative  of  private  companies  and  receives 
no  funding  from  any  government.  Dr.  Spencer  also  noted  that  I300I  focuses  on 
precompetitive  technology  for  member  firms,  although  what  is  precompetitive 
for  Gordon  Moore  at  Intel  is  very  competitive  for  a  semiconductor  manufacturing 
equipment  supplier  such  as  John  Shamaly  at  the  Silicon  Valley  Group. 

Lessons  from  SEMATECH 

In  developing  I300I,  which  is  a  separate  subsidiary  of  SEMATECH,  man¬ 
agement  decided  to  stay  away  from  intellectual  property  issues.  This  was  a  lesson 
from  SEMATECH,  which  has  filed  relatively  few  patents  in  its  10  years  of  exist¬ 
ence  and  has  no  trade  secrets.  The  movement  of  people  has  been  an  important 
contributor  to  SEMATECH’s  success;  SEMATECH  has  over  200  member-com¬ 
pany  employees,  known  as  assignees,  in  its  work  force.  For  I300I  about  50  em¬ 
ployees  from  member  firms  are  assigned  to  the  project.  Using  people  as  the  main 
tool  for  technology  transfer  will  be  as  prominent  in  I300I  as  it  has  been  in 
SEMATECH. 
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Importance  of  the  Semiconductor  Industry 

Dr.  Spencer  then  turned  to  the  topic  of  semiconductors  in  everyday  life  and 
observed  that  he  would  cover  some  of  the  same  ground  that  Gordon  Moore  had  in 
a  prior  session.  The  typical  automobile  today  contains  more  computing  power 
than  the  lunar  module  that  landed  on  the  moon  nearly  30  years  ago.  Early  com¬ 
munications  satellites,  a  technology  Dr.  Spencer  worked  on,  had  approximately 
2,000  transistors  and  orbited  about  100  miles  above  earth.  Today,  communica¬ 
tions  satellites  orbit  at  200  times  the  distance  and  contain  roughly  100  times  the 
number  of  integrated  circuits  as  the  first  satellites  had  transistors.  The  technology 
that  enables  these  advances  is  the  semiconductor.  The  semiconductor  industry 
supports  a  worldwide  electronics  industry  whose  sales  are  approximately  $1  tril¬ 
lion,  with  15  to  20  percent  of  that  being  semiconductor  sales.  Over  time,  sales  in 
the  semiconductor  industry  have  grown  rapidly,  as  the  performance  of  devices 
has  improved.  In  addition  to  the  growth  of  semiconductor  industry  sales,  the 
equipment  and  materials  firms  that  support  the  semiconductor  industry  have 
grown  quickly. 

Dr.  Spencer  stressed  two  points  about  the  future  growth  of  the  industry.  First, 
if  the  semiconductor  industry  is  to  adhere  to  the  pattern  of  making  things  “faster, 
smaller,  and  cheaper,”  technology  in  the  semiconductor  equipment  sector  must 
advance.  About  75  percent  of  future  improvement  in  device  functionality  would 
come  from  better  manufacturing  equipment,  with  the  remaining  improvement 
coming  from  changes  in  the  structure  of  the  transistor  and  other  design  advances. 
Second,  future  growth  would  depend  on  transition  to  a  300-mm  wafer,  but  the 
slump  in  industry  sales  beginning  in  1996  and  continuing  through  1998  has  af¬ 
fected  the  I300I  initiative.  There  are  fewer  resources  available  for  wafer  conver¬ 
sion.  Even  with  the  current  slump,  long-tenh  growth  in  the  industry  is  expected  to 
be  15  percent,  approximately  the  historic  growth  rate. 

Conversion  to  300-mni  Wafers 

In  discussing  the  change  from  200-  to  300-mm  wafers.  Dr.  Spencer  stressed 
the  improvements  in  functionality  of  the  semiconductor.  In  terms  of  cost  per  func¬ 
tion,  the  semiconductor  industry  has  been  advancing  at  a  rate  of  25  to  30  percent 
per  year  for  the  past  30  years.  That  is,  the  combination  of  more  circuits  per  chip 
and  less  expensive  chips  has  yielded  productivity  improvements  approaching  30 
percent  per  year  for  30  years.  Important  drivers  to  this  productivity  have  been 
larger  wafers  and  better  interconnection  technology  between  circuits. 

When  the  industry  retooled  for  200-mm  wafers,  moving  from  150  mm,  one 
U.S.  firm  purchased  the  full  suite  of  tools  for  200-mm  fabrication  and  paid  for 
much  of  the  tool  development.  When  it  was  suggested  to  that  company  that  it  do 
the  same  thing  for  conversion  to  300  mm,  the  response  was  emphatically  negative 
because  of  the  huge  cost  of  doing  so.  In  fact,  continued  Dr.  Spencer,  it  has  been 
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estimated  that  the  industry-wide  cost  of  converting  to  300-mm  wafers  is  between 
$10  bilhon  and  $20  billion.  This  does  not  include  the  $2  billion  cost  for  building 
a  single  fabrication  facility.  Dr.  Spencer  also  remarked  that  the  United  States  is 
currently  dependent  on  either  European  or  Japanese  suppliers  for  the  silicon  wa¬ 
fers  from  which  semiconductor  devices  are  fabricated. 


National  Technology  Roadmap  for  Semiconductors 

An  important  part  of  the  I300I  cooperative  process  is  the  industry’s  main 
planning  tool — ^the  National  Technology  Roadmap  for  Semiconductors  (NTRS). 
The  NTRS  was  first  published  in  1994  and  has  been  updated  every  two  years 
since.  Dr.  Spencer  observed  two  recent  important  developments  with  respect  to 
the  roadmap:  (1)  it  will  become  international  in  1999  as  engineers  from  sil  over 
the  world  will  be  asked  to  participate  and  (2)  it  will  be  updated  on  an  ongoing 
basis;  as  technology  changes,  the  roadmap  will  be  revised,  with  revisions  avail¬ 
able  on-line  (already,  the  NTRS  is  available  on  the  World  Wide  Web  at  http:// 
www.sematech.org).  The  roadmap  does  not  propose  technical  solutions  but  speci¬ 
fies  capabilities  that  the  industry  must  meet  and  the  time  by  which  they  must  be 
met,  for  historical  productivity  rates  to  continue. 


Issues  in  the  Conversion  to  I300I 

Conditions  in  the  world  economy  and  the  semiconductor  industry  have 
caused  a  delay  in  attaining  300-mm  goals.  The  initial  goal,  which  was  widely 
publicized,  called  for  a  300-mm  pilot  line  to  be  completed  by  1998,  using  1 80-nm 
line  widths  on  chips.  However,  the  semiconductor  industry  has  had  a  year  of 
unexpectedly  poor  sales,  largely  because  of  the  Asian  economic  crisis.  Combined 
with  the  overcapacity  among  chip  makers,  there  has  been  a  glut  of  dynamic  ran¬ 
dom  access  memories  (DRAMs)  and  a  drop  in  prices  that  has  squeezed  profits. 
Dr.  Spencer  noted  that  as  of  early  June  1998  the  price  on  the  spot  market  for  16- 
megabyte  DRAMS  was  $1,  whereas  the  price  for  64-megabyte  DRAMS  was  $6; 
both  levels  are  below  production  costs.  Such  tough  economic  conditions  in  the 
industry  have  caused  a  delay  in  investments  to  convert  to  300  mm. 

The  problems  have  created  repercussions  for  semiconductor  equipment 
manufacturers.  The  equipment  makers  were  trying  to  meet  the  1998  deadline  and 
indeed  were  anxious  to  do  so  to  have  their  equipment  adopted  widely  in  fabrica¬ 
tion  facilities.  Now,  instead  of  a  1998  deadline  for  300-inm  wafers  using  1 80-nm 
line  widths,  equipment  manufacturers  are  being  told  that  the  deadline  is  2001, 
with  150-nm  technology  instead.  This  makes  investment  planning  very  difficult 
for  equipment  makers,  and  further  delays  could  negatively  impact  the  finances  of 
semiconductor  equipment  firms. 
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The  I300I  Project 

Members  of  I300I  are  Hyundai,  Philips,  STMicroelectronics,  Siemens  AG, 
and  the  Taiwan  Semiconductor  Manufacturing  Corporation.  Dr.  Spencer  said  that 
the  Asian  financial  crisis  has  prompted  two  Korean  firms  not  to  participate  in 
13001.  The  reason  the  U.S.  semiconductor  industry  has  sought  international  coop¬ 
eration,  Dr.  Spencer  continued,  is  because  the  business  is  global.  Any  semicon¬ 
ductor  company  must  be  able  to  build  a  factory  anywhere  in  the  world  and  draw 
on  equipment  vendors  worldwide.  In  fact,  much  of  the  equipment  for  300-mm 
production  will  come  from  European  and  Japanese  firms.  If  an  equipment  firm 
involved  in  I300I  were  to  be  prohibited  from  selling  globally,  it  could  not  be  a 
true  leader  in  the  industry,  and  it  would  not  have  the  resources  to  invest  in  re¬ 
search  and  development. 

When  I300I  was  being  formed,  every  semiconductor  company  in  the  world 
was  invited  to  participate,  from  Europe,  to  Japan,  to  Korea,  Singapore,  and  Tai¬ 
wan.  Japanese  firms  declined  to  participate,  so  there  are  two  parallel  I300I  efforts 
in  the  world.  The  Japanese  effort,  called  SELETE,  includes  10  of  Japan’s  largest 
semiconductor  firms. 


Keys  to  Success 

Dr.  Spencer  listed  a  number  of  organizational  and  technical  factors  that  will 
be  crucial  to  BOOFs  success. 


Assignees 

Member  companies  send  assignees  either  to  I300I’s  headquarters  in  Austin, 
Texas,  or  to  facilities  of  equipment  manufacturers  for  tool  development.  Some  of 
the  best  engineering  talent  resides  at  equipment  manufacturers,  and  it  makes  sense 
to  develop  and  debug  equipment  with  the  engineers  of  equipment  manufacturers. 
This  is  distinct  from  the  Japanese  approach  to  300-mm  conversion,  which  has  a 
more  centralized  structure. 


Standards 

At  one  time  it  looked  as  if  there  would  be  two  sets  of  standards  for  300-mm 
development.  It  was  a  major  accomplishment  of  the  I300I  project,  working  with 
the  Semiconductor  Equipment  Manufacturers  Institute,  to  reach  agreement  with 
Japan  on  a  single  set  of  standards.  Among  the  many  standards  to  be  settled  are 
flatness,  alignment,  and  impurities. 


82  NEW  VISTAS  IN  TRANSATLANTIC  SCIENCE  AND  TECHNOLOGY  COOPERATION 

Automated  Materials  Handling 

Unprocessed  wafers  are  expensive,  about  $1,000  to  $1,200  each,  and  with 
integrated  circuits  on  them  they  are  even  more  valuable.  Twenty-five  300-mm 
wafers  with  Intel  processors  etched  on  them  are  worth  $1  million.  It  is  therefore 
important  to  automate  the  handling  of  wafers  to  prevent  costly  breakage. 


Cost 

The  I300I  project  must  develop  a  300-mm  process  technology  that  is  initially 
no  more  than  20  percent  more  expensive  than  200-mm  technology.  Otherwise, 
the  conversion  to  300  mm  is  not  worth  it  for  the  industry.  This  cost  target  must  be 
met  across  more  than  200  pieces  of  equipment. 


Return  on  Investment 

Participating  companies  must  receive  a  return  on  investment  of  about  two  to 
three  times  what  they  invest  in  13001.  Meeting  that  goal  will  require  getting  the 
best  people  from  member  companies  as  assignees.  Dr.  Spencer  recalled  that 
SEMATECH  had  problems  in  its  early  days  in  recruiting  people  from  member 
companies  to  serve  as  assignees.  That  situation  is  now  reversed,  as  SEMATECH 
usually  has  many  more  applicants  than  slots  for  assignees  and,  moreover,  re¬ 
serves  the  right  to  send  substandard  assignees  back  to  the  member  companies. 
Such  practice  will  be  carried  forward  in  the  I300I  project. 

In  conclusion,  Dr.  Spencer  said  that  SEMATECH  and  I300I  have  shown  that 
fierce  competitors  can  come  together  to  cooperate  on  precompetitive  technolo¬ 
gies.  It  requires  a  commitment  of  resources,  people,  and  time,  but  such  coopera¬ 
tion  also  promises  large  payoffs. 

DISCUSSANTS 

John  Shamaly 
Silicon  Valley  Group,  Inc. 

Mr.  Shamaly  began  his  comments  by  observing  that  the  I300I  project  is  about 
productivity  for  the  semiconductor  industry.  A  simple  calculation  shows  that, 
with  the  same  throughput  of  wafers,  switching  from  200-  to  300-mm  wafers  would 
increases  productivity  by  2.25  times.  In  conjunction  with  shrinking  line  widths, 
in  accordance  with  Moore’s  law,  productivity  would  grow  even  more.  Finally, 
the  Silicon  Valley  Group  (SVG)  sees  improvements  in  step-and-scan  technology 
as  fueling  additional  productivity  advances.  Together,  Mr.  Shamaly  said  that  these 
technological  changes  could  increase  industry  productivity  by  10  times  in  the 
next  five  to  seven  years.  He  observed  that  the  demand  for  chips  would  have  to 
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keep  pace  with  these  changes  to  support  the  sales  of  semiconductor  manufactur¬ 
ing  equipment,  which  in  turn  fund  tool  development. 

With  respect  to  cooperation,  Mr.  Shamaly  said  that,  as  a  manufacturer  of 
automated  wafer  processing  equipment,  SVG  serves  a  worldwide  market  and 
thus  favors  global  cooperation  when  appropriate.  There  are  guidelines  that  SVG 
follows  in  considering  cooperation  with  other  firms: 

•  adherence  to  U.S.  government  regulations  with  respect  to  cooperation  with 
foreign  firms; 

•  keeping  its  obligation  to  stockholders  and  employees,  namely,  to  earn 
enough  profits  to  maintain  or  increase  employment  at  SVG,  while  stock¬ 
holders  receive  a  good  return  on  their  investment;  and 

•  maintaining  competitiveness  for  SVG  and  the  entire  equipment  industry. 
Increased  cooperation,  along  with  productivity  increases  in  the  semicon¬ 
ductor  equipment  sector,  may  limit  the  size  of  the  world  market.  Much 
depends  on  the  ability  of  worldwide  demand  for  semiconductors  to  keep 
pace  with  productivity  improvements. 

In  summary,  Mr.  Shamaly  said  that  SVG  favors  cooperation  in  principle  and 
recognizes  its  potential  benefits.  However,  SVG  is  concerned  about  overcapacity 
in  the  industry  and  the  negative  economic  consequences  it  has  in  the  form  of  low 
chip  prices.  As  with  other  productivity-enhancing  efforts  in  the  industry,  Mr. 
Shamaly  concluded,  international  cooperation  must  take  place  in  the  context  of 
growing  chip  demand. 


Robert  Hance 
Motorola 

Mr.  Hance  said  that  his  remarks  would  focus  on  another  collaborative  effort 
in  the  industry,  specifically  one  that  is  designed  to  address  materials  issues  in 
semiconductor  fabrication.  Before  discussing  this,  Mr.  Hance  noted  that  Motorola 
is  a  member  of  I300I,  continues  to  participate  in  SEMATECH,  and  has  benefited 
from  its  participation  in  both  consortia. 

As  the  semiconductor  industry  switches  to  300-mm  wafers,  Mr.  Hance  said, 
there  is  also  the  challenge  of  improving  the  materials  that  go  into  semiconductor 
fabrication.  To  address  this  challenge,  the  European  Commuission  has  founded  a 
consortium  called  the  Hector  300-mm  Project,  which  stands  for  High  Epsilon 
Materials  Cluster  Tool  for  Optimized  Rapid  Deposition  of  stacked  capacitors  on 
300-mm  wafers.  The  Hector  300-mm  Project  is  managed  by  Directorate  General 
HE  (DG  ni)  and  related  to  the  European  Union’s  information  technology  research 
and  development  program,  ESPRIT.  In  effect,  this  effort  adds  value  to  the  300- 
mm  conversion  project  by  making  sure  that  appropriate  materials  are  available  by 
the  time  300-mm  manufacturing  processes  are  on-line.  Any  time  a  change  in 
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wafer  size  is  made  in  the  industry,  Mr.  Hance  said,  new  materials  must  be  devel¬ 
oped  to  mirror  new  manufacturing  processes. 

Motorola  is  able  to  participate  in  this  European  consortium  because  of  its 
manufacturing  plants  in  Europe.  The  consortium  began  operation  in  March  1998, 
is  expected  to  last  28  months,  and  will  receive  10  million  ecu,  or  $11  million 
(U.S.),  from  DG  HI.  The  members  of  the  consortium  are  Aixtron,  ASM  Lithogra¬ 
phy,  Steag-AST,  Siemens,  Motorola,  Lucent,  Austria  Mikro  Systeme,  the 
Fraunhofer  Institutes,  and  RC  Juelich. 

In  concluding,  Mr.  Hance  stated  that  the  European  effort  was  in  tackling 
300-mm  issues  at  the  “module”  level  rather  than  the  global  level  at  which  I300I 
operates.  Both  efforts  are  necessary  for  the  industry  to  take  full  advantage  of  the 
switch  to  semiconductor  fabrication  on  300-mm  wafers. 

Michael  Borrus 

University  of  California  at  Berkeley 

Because  the  prior  discussants,  in  addition  to  William  Spencer,  put  so  much 
content  on  the  table  in  terms  of  international  collaboration,  Mr.  Borrus  said  that 
he  would  concentrate  on  the  context  of  international  collaboration.  Cross-border 
collaboration  is  not  only  useful  for  promoting  innovation  but  increasingly  essen¬ 
tial  as  the  economy  becomes  more  global.  International  collaboration  is  part  of  a 
nascent  effort  to  globalize  the  innovation  process.  Mr.  Borrus  said  that  he  would 
discuss  three  reasons  for  the  growing  globalization  of  the  innovation  process. 


The  Growing  Cost  and  Risk  of  Innovation 

Growing  costs  and  risks  were  mentioned  by  Dr.  Flamm  and  Dr.  Spencer  and 
are  part  of  what  Mr.  Borrus  termed  the  Business  Week  image  of  innovation.  That 
is,  the  need  for  quick  time  to  market  within  firms,  narrow  market  windows,  and 
costly  research  and  development  (R&D)  creates  incentives  to  look  worldwide  for 
partners  to  meet  these  challenges.  In  this  view  we  have  a  borderless  world  in 
which  multinational  firms  work  together  to  push  the  frontiers  of  innovation. 


Increasing  Specialization  of  Technical  Skills 

A  consequence  of  the  globalization  of  innovation  has  been  that  regions  main¬ 
tain  and  strengthen  their  hold  on  unique  technical  skills.  Mr.  Borrus  recalled  an 
anecdote  regarding  the  sale  by  the  American  conglomerate  ITT  of  its  German 
subsidiary  Standard  Electric  Lorenz  (SEL)  to  the  French  company  Alcatel.  Mr. 
Borrus  asked  a  German  friend  if  there  was  any  worry  over  the  sale;  his  friend 
responded  that  “SEL  was  German  when  it  was  American  and  will  be  German 
when  it  is  French.”  The  story  underscores  how  a  company  or  a  region’s  innova- 
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tive  character  is  “sticky”;  it  is  embedded  in  the  people,  the  network  of  suppliers, 
and  local  institutions  (such  as  universities)  in  a  particular  region. 

Mr.  Borrus  continued  by  identifying  areas  in  which  such  “stickiness”  is  ap¬ 
parent.  Precision  engineering  skills  reside  largely  in  Europe  and  Singapore;  cer¬ 
tain  materials  technology  thrives  in  Japan  and  Europe;  software  development  and 
chip  design  are  very  strong  in  the  United  States.  Such  global  exploitation  of  know¬ 
how  results  in  certain  places  being  the  home  for  certain  types  of  know-how.  For 
this  perspective  on  innovation  to  take  hold,  cross-border  collaboration  is  essen¬ 
tial. 

Mr.  Borrus  emphasized  that  in  this  image  of  innovation  international  col¬ 
laboration  does  not  result  in  greater  diffusion  of  technology  but  greater  special¬ 
ization  of  skills  in  specific  regions.  This  suggests  that  further  globalization  will 
increase  specialization  and  product  differentiation,  not  result  in  more  homogeni¬ 
zation.  If  this  is  true,  the  tradeoff  between  global  benefits  of  collaboration  versus 
national  economic  advantage,  raised  earlier  by  Dr.  Flamm,  is  a  false  one.  We  can, 
argued  Mr.  Borrus,  increase  the  rate  of  innovation  while  reinforcing  national  ad¬ 
vantages  in  areas  of  specialization. 


Standard  Setting  and  Local  Reinvestment 

Mr.  Borrus  argued  diat  the  launch  market  for  an  innovative  new  product  is 
typically  local,  and  that  if  such  a  product  sets  an  industry-wide  standard,  the  local 
economy  benefits.  When  a  product  becomes  a  standard,  additional  investment  in 
a  specific  region  results  as  production  volumes  grow  and  as  a  network  of  support¬ 
ing  industries  and  suppliers  grows.  The  products  of  companies  such  as  Microsoft 
and  Intel  in  the  United  States  and  SAP,  Nokia,  and  Ericsson  in  Europe  are  ex¬ 
amples. 

With  half  of  the  world’s  economy  in  North  America  and  Europe  and  with  an 
even  greater  share  of  high-technology  markets,  U.S. -European  cooperation  is  a 
way  to  ensure  that  standards  for  new  high-technology  goods  are  set  by  Europe 
and  the  United  States.  The  economic  benefits  of  standards  setting  will,  said  Mr. 
Borrus,  then  accrue  to  the  United  States  and  Europe. 

In  summing  up,  Mr.  Bonus  reiterated  the  essential  role  that  U.S. -European 
collaboration  must  play  to  commercialize  products  and  reap  the  fruits  of  R&D 
and  innovation.  There  is,  however,  political  resistance  to  this  idea  in  some  quar¬ 
ters  in  the  United  States.  He  noted  the  opposition  among  some  members  of  Con¬ 
gress  to  the  participation  of  foreign  companies  in  the  extreme  ultraviolet  lithogra¬ 
phy  consortium.  If  there  are  balanced  contributions  from  both  sides  of  the  Atlantic 
in  cooperative  projects,  Mr.  Borrus  said  that  such  political  problems  can  be 
avoided.  In  the  end,  U.S.-European  cooperation  constitutes  a  huge  opportunity 
for  both  regions  to  capture  substantial  economic  benefits  in  high-technology  mar¬ 
kets. 
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COMMENTS  FROM  PANELISTS  AND  THE  AUDIENCE 

William  Spencer  commented  on  John  Shamaly’s  account  of  the  Hector  300- 
mm  Project  by  observing  that  there  is  a  substantial  amount  of  government  sup¬ 
port  for  small  semiconductor  equipment  companies  outside  the  United  States.  He 
noted  that  such  governmental  financial  support  for  small  equipment  companies 
does  not  exist  in  the  United  States,  and  this  could  eventually  hurt  the  U.S.  market 
share  in  this  sector. 

Kenneth  Flamm  responded  to  Mr.  Bonus’s  points  about  a  tradeoff  between 
global  technological  benefits  and  national  economic  advantage  by  agreeing  that 
there  were  cases  in  which  there  was  no  such  tradeoff.  Dr.  Flamm  argued,  how¬ 
ever,  that  it  is  an  empirical  question  as  to  whether  the  tradeoff  generally  does  or 
does  not  exist.  Efforts  to  convert  to  300-mm  wafers  are  an  example,  Japan  has 
decided  to  have  an  exclusive  300-mm  conversion  project,  apparently  hoping  to 
reap  the  economic  benefits  in  the  manufacturing  equipment  sector.  Semiconduc¬ 
tor  device  makers  in  the  United  States  and  Europe  have  agreed  in  I300I  to  move 
equipment  development  forward  based  on  common  interests  and  to  compete  in 
the  market  for  devices. 

Dr.  Flamm  also  raised  a  question  about  intellectual  property.  Even  though 
Europe  has  accelerated  its  economic  and  political  unification  and  even  though  the 
European  Union  (EU)  has  a  common  patent  agency,  Europe  still  does  not  have  a 
single  forum  for  litigation  of  patent  disputes.  Dr.  Flamm  solicited  input  from  the 
audience  as  to  whether  his  understanding  was  correct  about  the  status  of  dealing 
with  patent  disputes  in  Europe. 

In  response,  Dr.  Jorma  Routti,  Director  General  of  DG  Xn  of  the  European 
Commission,  acknowledged  a  need  for  harmonization  between  the  United  States 
and  Europe  on  patent  law  in  the  context  of  the  World  Intellectual  Property  Orga¬ 
nization.  This,  however,  was  outside  the  scope  of  the  U.S.-EU  science  and  tech¬ 
nology  agreement.  Dr.  Routti  expressed  the  hope  that  patent  law  would  encour¬ 
age  the  publication  and  dissemination  of  scientific  research  and  preserve  the  ethic 
of  openness  in  scientific  inquiry. 

Dr.  Routti  also  inquired  about  the  balance  of  software  and  hardware  develop¬ 
ment  in  the  development  of  semiconductor  devices  such  as  integrated  circuits. 
Specifically,  he  wondered  whether  there  was  a  software  or  hardware  tradeoff  or  a 
proper  balance  between  the  two  that  researchers  or  policymakers  should  explore. 

Dr.  Spencer  responded  by  describing  the  resource  tradeoffs  that  semiconduc¬ 
tor  makers  face  in  developing  products.  They  can  put  money  into  the  develop¬ 
ment  of  competitive  products  or  into  manufacturing  processes  and  tool  develop¬ 
ment.  Companies  must,  of  course,  fund  some  of  both  activities,  but  the  purpose  of 
projects  such  as  SEMATECH  and  I300I  is  to  allow  companies  to  minimize  funds 
for  the  latter.  This  is  why  process  and  tool  development  efforts  are  known  as 
“precompetitive”  projects.  The  result  is  relatively  more  funds  available  for  chip 
design,  which  is  the  main  area  in  which  seniiconductor  companies  compete.  Such 
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design  activity  encompasses  development  of  software  and  hardware  applications 
for  the  chip,  and  individual  companies  will  place  different  emphases  on  each 
element,  depending  on  their  design  approaches.  This,  in  fact,  is  very  much  a 
competitive  and  proprietary  issue  for  semiconductor  companies. 

Alan  Tonelson  of  the  U.S.  Business  and  Industrial  Council  Educational  Foun¬ 
dation  asked  Mr.  Borrus  about  the  tradeoff  between  global  technology  dissemina¬ 
tion  and  national  economic  advantage.  Mr.  Tonelson  wondered  in  particular 
whether  this  work  contradicted  earlier  work  of  Mr.  Borrus  and  his  colleagues  at 
the  Berkeley  Roundtable,  which  argued  that  there  has  been  a  convergence  of 
manufacturing  capabilities  in  Asia.  Mr.  Tonelson  suggested  that  there  has  been 
an  “electronics  traffic  jam”  in  Asia  whereby  too  many  countries  have  been  mak¬ 
ing  too  many  of  the  same  electronic  goods  such  as  DRAM  chips.  Such  overca¬ 
pacity  in  electronics  manufacturing,  said  Mr.  Tonelson,  may  be  at  the  root  of  the 
Asian  financial  crisis. 

Mr.  Borrus  responded  by  noting  that,  whereas  collapsing  DRAM  prices  may 
have  contributed  to  financial  problems  in  Korea,  it  would  be  very  difficult  to 
assign  a  causal  link  between  falling  DRAM  prices  and  the  general  economic 
crisis  in  Asia.  Moreover,  Asia  does  have  a  well-defined  division  of  labor  that 
supports  the  notion  that  a  homogenization  of  technical  tasks  is  not  occurring.  Mr. 
Borrus  cited  software  development  in  Bangalore,  process  know-how  in  Singapore, 
and  digital  design  in  Taiwan  as  examples  of  Asia’s  division  of  labor. 


Internationalization  of  the 
Technical  Workforce  and  Transatlantic 
Cooperation  in  R&D 

William  Wulf,  President 
National  Academy  of  Engineering 


In  setting  the  stage  for  the  panel’s  discussion  on  internationalization  of  the 
technical  work  force,  Dr.  Wulf  commented  on  the  importance  of  people  in  mak¬ 
ing  transatlantic  cooperation  work.  The  ability  of  people  from  different  cultures 
to  work  together  will  be  the  key  to  transatlantic  collaboration,  which  makes  inter¬ 
nationalization  of  the  technical  work  force  an  issue  to  be  explored.  People  who 
are  able  to  work  well  with  individuals  from  different  cultures  will  prosper  in  the 
global  economy.  Dr.  Wulf  expressed  the  hope  that  the  panelists  would  discuss 
how  to  improve  links  between  the  technical  work  forces  of  the  United  States  and 
Europe. 


E.  Praestgaard 

European  Science  and  Technology  Assembly,  Denmark 

Dr.  Praestgaard  began  his  remarks  by  stating  that  it  should  be  possible  to 
develop  a  “win-win  strategy”  to  further  the  internationalization  of  the  technical 
work  force  while  respecting  the  cultures  and  autonomy  of  individuals  and  na¬ 
tions.  It  is  a  matter  of  political  will  to  develop  and  implement  such  a  strategy. 
After  all.  Dr.  Praestgaard  said,  “we  are  a  generation  of  European  scientists  trained 
in  the  United  States,”  and  this  should  have  a  positive  impact  in  creating  a  truly 
international  technical  work  force. 

Although  the  flow  of  Europeans  to  the  United  States  for  scientific  and  tech¬ 
nical  training  remains  strong,  there  is  a  shortfall  of  U.S.  scientists  and  engineers 
in  Europe.  Dr.  Praestgaard  recalled  a  time  when  many  U.S.-trained  scientists  did 
postdoctorate  work  in  Europe  and  remained  there.  This  practice  has  been  on  the 
decline  in  recent  years.  Dr.  Praestgaard  cited  two  reasons  for  this  downward  trend: 
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•  Funding.  Currently  a  good  deal  of  funding  goes  through  government  pro¬ 
grams  on  both  sides  of  the  Atlantic  and  is  therefore  directed  to  specific 
research  areas.  This  has  become  a  substitute  for  “professor-to-professof” 
contacts  that  once  served  as  a  catalyst  for  many  informal  postdoctorate 
programs,  especially  for  U.S.  students  coming  to  Europe. 

•  Career  planning.  There  is  a  perception  that  choosing  to  pursue  a  post¬ 
doctorate  in  Europe  is  a  bad  career  move  for  young  American  researchers. 
Even  if  that  perception  is  ill  founded,  it  has  had  a  noticeable  impact  on  the 
flow  of  American  researchers  to  Europe. 

In  looking  at  the  European  experience,  Dr.  Praestgaard  said  that  the  Euro¬ 
pean  Union  Framework  Programmes  have  been  successful  in  internationalizing 
research  by  explicitly  constructing  teams  of  researchers  from  different  countries 
to  work  on  different  projects.  For  U.S.-European  scientific  collaboration,  the  key 
to  long-term  success  will  rest  bn  a  steady  exchange  of  scientific  and  technical 
personnel.  It  is  important  to  develop  mechanisms  for  such  exchanges. 

Mechanisms  for  Exchange 

Dr.  Praestgaard  said  that  many  European  Union  members  may  view  the  ex¬ 
change  of  scientists  and  engineers  as  a  worthy  goal  but  one  that  is  best  left  to 
bilateral  efforts.  Bilateral  measures  may  work  for  large  countries,  such  as  the 
United  Kingdom,  Germany,  and  France,  but  they  are  likely  to  be  less  helpful  for 
smaller  countries  such  as  Denmark.  European-wide  efforts  would  therefore  be 
useful  to  ensure  that  all  countries  benefit  from  exchanges  of  scientists  and  engi¬ 
neers.  Such  European- wide  efforts  could  also  battle  the  perception  that  collabora¬ 
tion  with  Europe  is  held  in  low  esteem  in  the  United  States;  by  marshaling  all  of 
Europe’s  resources,  collaboration  may  be  more  attractive  for  Americans. 

Developing  Networks 

One  way  to  develop  rich  networks  between  the  United  States  and  Europe  is 
to  have  researchers  from  both  sides  work  together  on  projects  that  are  two  to  four 
years  in  duration.  Dr.  Praestgaard  said  that  the  European  Commission  already  has 
mechanisms  for  developing  intra-European  networks.  Extending  such  mecha¬ 
nisms  to  the  United  States  and  other  countries  could  be  one  way  to  develop  long¬ 
term  networks,  although  Dr.  Praestgaard  cautioned  that  there  may  be  concerns 
about  the  appropriateness  of  opening  up  such  existing  European  mechanisms  to 
other  countries. 


Need  for  Funding 

As  important  as  it  is  to  ensure  that  individuals  from  both  sides  engage  in 
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greater  interaction,  Dr.  Praestgaard  said  that  more  funding  is  crucial  to  further  the 
internationalization  of  the  scientific  and  technical  work  forces  in  the  United  States 
and  Europe.  An  important  objective  is  increasing  the  flow  of  postdoctorate  re¬ 
searchers  coming  from  the  United  States  to  Europe.  For  that  to  occur,  Dr. 
Praestgaard  concluded,  more  money  is  needed. 

H.  Glatz 

DaimlerBenz,  Germany 

Mr.  Glatz  said  that  he  would  focus  on  education  and  its  role  in  promoting 
transatlantic  cooperation  as  well  as  how  the  global  market  will  promote  interna¬ 
tionalization  of  the  work  force.  First,  he  wanted  to  make  some  points  about  intel¬ 
lectual  property  rights,  especially  in  light  of  Dr.  Routti’s  comments  in  the  prior 
session.  Mr.  Glatz  said  that  the  different  approaches  to  patents  in  the  United  States 
and  Europe— the  United  States  having  a  “first  to  file”  approach  versus  Europe’s 
“first  to  invent”  approach — ^is  the  key  difference  between  the  two  sides  regarding 
R&D.  Mr.  Glatz  stressed  that  the  European  Patent  Agency  is  a  simplifying  mecha¬ 
nism,  because  it  does  not  require  patent  applications  in  15  countries.  Even  though 
different  intellectual  property  rights  laws  remain  a  barrier  in  conducting  transat¬ 
lantic  R&D,  the  business  community  and  the  governments  on  both  sides,  as  well 
as  academics,  are  working  to  lower  the  barriers  that  are  associated  with  intellec¬ 
tual  property  law. 


Education 

Promoting  the  internationalization  of  the  scientific  and  technical  work  force 
through  educational  institutions  remains  a  key  theme  in  Europe,  but  the  transat¬ 
lantic  component  has  been  neglected.  Mr.  Glatz  sees  many  U.S.  students  working 
in  his  company,  but  he  believes  that  the  number  of  such  students  has  been  declin¬ 
ing  in  recent  years.  Less  money  for  such  exchanges  is  the  main  reason  for  the 
decline. 


The  Rise  of  Global  Markets 

For  business  the  rise  of  global  markets  closely  parallels  the  growing  interna¬ 
tionalization  of  the  scientific  and  technical  work  forces.  If  Daimler  Benz  is  devel- 
oping  a  car  in  Alabama,  many  of  its  German  engineers,  along  with  employees 
from  its  Palo  Alto  research  and  design  center,  will  spend  time  on  site.  As  the 
Daimler  Benz-Chrysler  merger  proceeds,  the  internationalization  of  the  work 
forces  from  both  companies  will  accelerate. 

In  light  of  the  trend  toward  internationalization,  Mr.  Glatz  asked  whether  the 
Japanese  “closed-door”  strategy  in  developing  the  300-mm  wafer  technology  was 
sound.  Alternatively,  was  it  better  to  use  the  “open-door”  approach  as 
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SEMATECH  has  done  in  I300I  that  invites  wide  participation?  Mr.  Glatz  noted 
that  Japan  has  had  some  success  in  the  past  with  the  “closed>door”  strategy.  What¬ 
ever  the  merits  of  such  a  strategy,  it  surely  will  not  promote  the  internationaliza¬ 
tion  of  the  scientific  and  technical  work  forces. 

Mr.  Glatz  concluded  by  saying  that  joint  work  among  young  researchers  on 
international  projects  acclimates  researchers  to  working  in  an  international  con¬ 
text.  This  is  the  key  to  building  future  links  for  collaboration.  Not  only  do  such 
links  help  business,  but  they  further  foster  the  internationalization  of  the  technical 
work  force. 

Henri  Conze 

Ministry  for  Defense  (1993-1996),  France 

Mr.  Conze  placed  his  remarks  on  the  internationalization  of  the  technical 
work  force  in  the  context  of  the  growing  importance  of  transatlantic  cooperation 
to  the  European  economy. 


Industrial  Restructuring 

With  European  economies  becoming  increasingly  integrated,  European  in¬ 
dustry  will  need  to  continue  restructuring  to  meet  competitive  challenges.  Grow¬ 
ing  transatlantic  trade  will  also  affect  European  industrial  restructuring.  Greater 
transatlantic  S&T  cooperation  will  be  a  part  of  growing  trade  relations,  which 
means  that  S&T  cooperation  will  likely  play  a  role,  perhaps  indirectly,  in  Europe’s 
changing  industrial  structure. 

Role  of  Individuals  in  Making  Cooperation  Work 

Mr.  Conze  recalled  that  during  his  career  in  the  French  government  he  signed 
20  cooperative  agreements  between  the  United  States  and  France.  Only  one  agree¬ 
ment  is  still  alive;  the  rest  failed,  mostly  because  of  bureaucratic  inertia.  Only 
committed  individuals  can  make  such  agreements  work,  and  this  will  be  true  for 
the  U.S.-EU  S&T  agreement,  too.  International  agreements,  when  they  fail,  usu¬ 
ally  fall  victim  to  cultural  misunderstandings.  Individuals  must  work  through  such 
misunderstandings,  and  one  way  to  build  the  capacity  to  do  this  is  through  long¬ 
term  relationships  among  S&T  professionals.  The  U.S.-EU  S&T  agreement  is  an 
opportunity  to  pave  the  way  for  a  world  in  which  American  and  European  re¬ 
searchers  can  operate  together  in  the  global  marketplace. 

In  concluding,  Mr.  Conze  said  that  resistance  to  collaboration  among  scien¬ 
tists  and  engineers  still  exists  on  both  sides  of  the  Atlantic.  Engaging  students  in 
collaboration  at  an  early  stage  in  their  careers  is  one  way  to  overcome  such  resis¬ 
tance.  For  both  sides,  such  integration  of  scientific  and  technical  work  forces  will 
increasingly  be  a  condition  for  competitive  success  in  global  markets. 
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Gary  Poehlein 

National  Science  Foundation 

In  previewing  his  remarks  Dr.  Poehlein  said  that,  in  addition  to  his  position 
at  the  National  Science  Foundation  (NSF),  he  is  a  professor  of  chemistry  at  Geor¬ 
gia  Institute  of  Technology,  whose  main  campus  is  in  Atlanta,  but  which  also  has 
a  campus  in  France.  He  stated  that  his  comments  would  reflect  his  experiences  at 
NSF  and  Georgia  Tech. 

During  his  academic  career,  Dr.  Poehlein  has  taught  many  foreign  students, 
many  of  whom  have  stayed  in  the  United  States  and  contributed  greatly  to  this 
country.  He  has  also  seen  a  number  of  U.S.  students  spend  time  abroad  but  said 
that  the  United  States  would  benefit  from  having  more  students  spend  a  greater 
amount  of  time  overseas.  Dr.  Poehlein  identified  the  following  barriers  to  U.S. 
science  and  engineering  students  studying  abroad: 

•  Finances:  More  fellowships  are  needed  for  overseas  study, 

•  Language.  Language  barriers  remain  significant,  and  language  training 
would  help  lower  the  barriers. 

•  Impatience  of  young  people.  Many  students  do  not  want  to  extend  their 
educational  programs  by  one  year  through  overseas  experience. 

•  Lack  of  perceived  career  advantage.  The  bias  against  spending  time 
abroad  exists,  but  it  may  be  declining,  especially  as  the  chemical  industry 
becomes  more  international. 

Dr.  Poehlein  observed  that  there  was  a  large  difference  in  perspectives  on 
international  study  between  business  schools  and  the  science  and  engineering 
community.  Business  students  see  a  clear  advantage  to  international  experience, 
but  science  and  engineering  students  do  not  widely  share  this  view.  Because  the 
business  community  is  ahead  of  its  counterparts  in  science  and  engineering  on 
international  education.  Dr.  Poehlein  suggested  enlisting  the  business  community 
to  advocate  international  education  among  scientists  and  engineers.  Business 
wants  to  hire  the  best  science  and  engineering  students  from  universities,  and  it 
also  wants  to  engage  universities  in  research.  Perhaps  business  could  deepen  its 
relationships  with  scientists  and  engineers  at  universities  by  providing  intern¬ 
ships  for  students  abroad.  Students  could,  for  example,  work  at  overseas  indus¬ 
trial  labs,  thereby  addressing  students’  financial  concerns  while  providing  busi¬ 
ness  something  of  value. 

In  conclusion,  Dr.  Poehlein  said  that  to  advance  the  internationalization  of 
the  technical  work  force  U.S.  business  should  offer  more  opportunities  for  U.S. 
science  and  engineering  students  to  gain  experience  abroad. 
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Dieter  Seitzer 

Fraunhofer  Institute,  Erlangen-Numberg,  Germany 

In  framing  his  remarks,  Dr.  Seitzer  gave  some  historical  background  on  the 
Fraunhofer  Institutes,  saying  that  Fraunhofer  himself  was  an  optical  scientist. 
Fraunhofer  was  also  an  engineer  who  developed  precision  tools  and  glass  with 
the  objective  of  doing  better  research  in  optics.  Eventually  Fraunhofer  became  an 
entrepreneur,  starting  his  own  business  to  manufacture  glass  and  precision  tools 
for  optics. 

Fraunhofer’s  background  very  much  captures  the  spirit  of  the  institutes  in 
Germany  that  bear  his  name.  Science,  engineering,  and  entrepreneurship  are  all 
closely  tied  together  in  the  Fraunhofer  Institutes,  which  try  to  do  cutting-edge 
research  and  engineering  while  also  working  closely  with  industiy  so  that  the 
institutes’  research  can  be  applied  in  manufacturing  and  business  processes. 

To  be  close  to  their  customers,  the  Fraunhofer  Institutes  are  spread  out  around 
Germany,  usually  close  to  industrial  centers  and  universities.  Of  its  9,000  em¬ 
ployees,  about  3,000  work  part  time — ^these  are  mostly  students.  Often,  students 
start  out  at  Fraunhofer  as  assistants;  as  they  advance  to  Ph.D.  studies,  they  be¬ 
come  valuable  contributors  to  the  institutes’  work.  Of  Fraunhofer’s  full-time  tech¬ 
nical  staff,  totaling  4,500,  nearly  two-thirds  also  hold  positions  with  universities. 

Much  of  the  institutes’  work  is  contract  research  and  development  for  indus¬ 
try;  most  studies  look  at  technological  feasibility  or  develop  prototypes.  The 
Fraunhofer  Institutes  offer  continuing  education  to  scientists  and  engineers  in 
industry  who  may  have  graduated  15  to  20  years  ago  and  need  to  be  updated  on 
the  latest  developments  in  their  fields. 

Finally,  the  Fraunhofer  Institutes  have  exchange  programs  with  other  Euro¬ 
pean  countries.  Dr.  Seitzer  said  that  Fraunhofer  participates  in  the  European 
Union’s  COMET  program  by  which  students  in  one  country  do  research  and 
engineering  work  for  businesses  in  another  country.  With  over  200  industrial 
clients,  Fraunhofer  has  a  great  capacity  to  place  students  in  German  industry.  Dr. 
Seitzer  concluded  by  saying  that  the  Fraunhofer  Institutes  are  ready  to  welcome 
U.S.  students  through  exchange  programs. 

COMMENTS  FROM  THE  AUDIENCE 

Brian  Randall  of  the  University  of  Newcastle  suggested  that  a  prestigious 
fellowship  program  be  established  to  encourage  more  U.S.  students  to  spend  time 
in  Europe  at  university  or  business  research  institutions.  He  said  that  such  a  fel¬ 
lowship  program  could  be  an  adjunct  to  the  U.S.-EU  science  and  technology 
agreement.  In  light  of  the  National  Academy  of  Sciences’  New  Vistas  conference 
and  the  Einstein  statue  outside  the  Academy’s  main  building,  perhaps  such  a 
program  could  be  called  the  Einstein  Fellowship,  which  would  capture  the  trans¬ 
atlantic  objective  of  the  fellowship.  It  would  be  important.  Dr.  Randall  concluded, 
to  use  prestige  and  funding  as  an  incentive  to  encourage  U.S.  science  and  engi¬ 
neering  students  to  work  and  study  in  Europe. 


Concluding  Remarks 


Jorma  Routti 
Director-General  DGXII 
European,  Commission 


The  statue  of  Albert  Einstein  outside  the  National  Academy  of  Sciences’ 
main  building  in  Washington,  D.C.,  reminds  us  of  the  search  for  the  simple  and 
beautiful  laws  of  nature.  Einstein’s  insight  on  the  relationship  between  energy 
and  mass  is  a  good  example  of  such  scientific  simplicity  and  elegance.  On  the 
other  hand,  a  quotation  credited  to  Einstein — “Everything  should  be  made  as 
simple  as  possible  but  not  simpler” — cautions  us  about  oversimplification.  It  is 
useful  to  keep  this  idea  in  mind  when  we  seek  solutions  to  the  complex  problems 
of  today’s  world. 

The  study  of  complex  phenomena  has  progressed  rapidly  in  recent  years. 
Fractals,  bifurcations,  and  chaotic  phenomena  are  found  in  mathematics,  weather 
patterns,  biology,  and  economic  theories.  The  work  of  Belgian  Nobel  Prize  win¬ 
ner  Hya  Prigogine  has  contributed  greatly  to  the  understanding  that  seemingly 
simple  things,  even  at  the  atomic  level,  have  great  uncertainties.  Prigogine’ s  re¬ 
cent  works.  The  End  of  Certainty  and  The  Laws  of  Chaos,  shed  light  on  the  inher¬ 
ent  complexity  of  the  early  universe.  To  improve  the  understanding  of  complex 
phenomena,  the  Santa  Fe  Institute  in  New  Mexico  brings  together  many  Nobel 
Prize  winners  to  explore  complexity.  Researchers  in  Santa  Fe  have  found  that  our 
world  is  not  predetermined,  that  it  is  far  more  unpredictable  than  we  have  imag¬ 
ined  and  hence  much  more  challenging  than  the  deterministic  Newtonian  world. 
In  the  economic  realm,  complexity  theory  points  to  the  difficulty  in  predicting  the 
economy’s  evolution  and  that  small  changes  in  economic  conditions  can  lead  to 
swift  and  dramatic  changes  in  market  shares  within  industries.  The  dynamism  of 
knowledge-based  companies  in  the  communications,  electronics,  and  biotechnol¬ 
ogy  sectors  is  a  manifestation  of  complexity  in  the  economy.  The  end  result  is  the 
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growth  of  opportunities  for  entrepreneurs,  who  may  be  able  to  reap  large  rewards 
in  a  fast-changing,  though  risky,  economy. 

As  we  all  know,  science  and  technology  are  among  the  principal  driving 
forces  of  the  world  today.  They  form  the  foundation  of  knowledge-based  indus¬ 
tries,  and  they  are  needed  to  develop  solutions  for  complex  problems  facing  our 
societies.  Science,  The  Endless  Frontier,  the  classic  book  by  Vannevar  Bush 
(1945),  has  defined  science  policies  in  the  United  States  for  decades.  In  1997  the 
European  Commission  published  Society,  The  Endless  Frontier,  which  analyzes 
links  between  science  and  society  and  defines  the  challenges  of  today  and  tomor¬ 
row.  The  United  States  and  Europe  should  draw  lessons  from  each  of  these  im¬ 
portant  documents  so  that  science  on  both  sides  of  the  Atlantic  complements  each 
other  in  the  best  possible  way. 

The  new  approach,  from  Society,  The  Endless  Frontier,  is  also  the  basis  of 
the  new  European  Union’s  Framework  Programme  for  Research  and  its  problem- 
driven  structure.  This  approach  should  interest  our  American  colleagues  because 
the  framework’s  key  recommendations  open  wider  access  to  European  research 
while  asking  for  complementary  American  contributions.  The  important  feature 
of  such  science  collaboration  is  that  it  is  not  a  zero-sum  game  where  one  party 
wins  at  the  expense  of  the  other.  Rather  it  can  lead  to  win-win  results  in  many 
areas  of  common  interest,  on  the  basis  of  reciprocal  contributions  and  mutual 
benefits. 

We  have  discussed  many  issues  and  technologies  during  this  conference.  To 
draw  conclusions  from  the  rich  program  is  not  an  easy  task.  Specific  recommen¬ 
dations  and  conclusions  have  already  been  reported  from  the  parallel  workshops. 
So  my  conclusions  are  of  a  more  general  naturel  and  I  will  summarize  them  in 
eight  points. 

1 .  High  level  of  interest.  We  can  fairly  say  that  the  new  U.S.-European  Union 
(EU)  science  and  technology  (S&T)  cooperation  agreement  has  generated  a  lot  of 
interest  on  both  sides  of  the  Atlantic.  The  agreement  is  an  instrument  to  promote 
scientific  cooperation  across  the  Atlantic.  This  legal  and  administrative  frame¬ 
work  should  be  used  in  a  proactive  way. 

2.  Broad-based  involvement.  Although  pubHc  authorities  and  their  agencies 
win  play  a  very  active  role,  a  top-down  approach  alone  is  not  sufficient.  Industry 
(large  and  small),  academia,  and  individual  laboratories  and  researchers  must 
actively  engage  themselves  in  joint  projects  in  areas  of  common  interest.  We 
should  use  our  agreement  as  a  tool  for  efficient  cooperation  to  avoid  unnecessary 
and  costly  duplications  on  each  side. 

3.  Use  of  advanced  communications  technologies.  Building  timely  and  eas¬ 
ily  accessible  information  channels  and  using  modem  high-technology  informa¬ 
tion  and  communication  are  of  the  utmost  importance  for  efficient  implementa¬ 
tion  of  the  agreement.  We  need  to  make  all  interested  researchers  and 
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policymakers  aware  of  the  potential  that  this  agreement  offers.  Otherwise,  there 
is  a  risk  that  it  will  remain  a  skeleton. 

4.  Continue  to  develop  priority  areas  for  cooperation.  The  reports  from  our 
conference  sessions  on  the  priority  areas  indicate  that  there  are  topics  to  be  ex¬ 
plored  further.  This  should  be  done  soon,  and  indeed  efforts  are  already  under 
way.  On  the  European  Union  side,  the  Fifth  Framework  Programme  will  be  quite 
weU  synchronized  with  the  U.S.-EU  S&T  agreement  in  the  beginning  of  1999. 
However,  those  that  are  directly  concerned  in  the  already-selected  priority  areas 
should  begin  to  launch  concrete  collaborative  actions  now.  The  EU  will  continue 
the  process  of  selection  of  further  priority  areas  after  this  conference.  I  also  be¬ 
lieve  that  the  EU’s  new  approach  to  research,  with  its  focus  on  finding  solutions 
to  major  problems  facing  society,  is  of  great  interest  to  the  U.S.  side, 

5.  Maintain  momentum  for  cooperation.  A  follow-up  to  this  conference  will 
held  in  Europe  in  1999,  and  at  that  time  we  will  continue  to  explore  areas  for 
cooperation.  Some  areas  will  be  jointly  selected  during  an  upcoming  informal 
meeting  of  the  Joint  Consultative  Group  here  in  Washington  and  the  forthcoming 
formal  meeting  in  Brussels.  In  the  meantime  the  momentum  generated  by  this 
first  conference  should  not  be  lost.  Contact  persons  designated  by  each  side  shall 
pursue  the  follow-up  jointly  with  their  colleagues  responsible  for  S&T  collabora¬ 
tion  in  the  European  Commission  and  in  the  U.S.  government  agencies. 

6.  Continue  bilateral  cooperation.  With  increasing  S&T  cooperation  be¬ 
tween  the  European  Community  and  the  United  States,  we  should  neither  forget 
nor  underestimate  the  numerous  opportunities  for  collaboration  at  the  bilateral 
level.  Collaboration  can  proceed  between  the  United  States  and  EU  member  states 
or  directly  between  universities  and  industries  from  both -sides.  Hence,  it  is  im¬ 
portant  to  use  the  U.S.-EU  S&T  agreement  in  a  selective  and  intelligent  way  and 
to  respect  what  we  call  “subsidiarity”  in  the  EU.  Let  us  choose  the  most  efficient 
level  and  channel  of  cooperation  and  avoid  unnecessary  duplication. 

7.  Engage  all  types  of  businesses.  Effective  action  also  needs  industrial  part¬ 
ners,  including  small-  and  medium-sized  enterprises  (SMEs).  We  must  not  forget 
that  SMEs  have  an  important  role  to  play  in  all  sectors  of  technological  develop¬ 
ment.  The  role  of  SMEs  in  transatlantic  cooperation  opportunities  should  be  em¬ 
phasized. 

8.  Engage  young  scientists  and  engineers.  We  should  involve  our  young 
scientists  and  engineers  in  transatlantic  cooperation.  This  is  a  very  cost-effective 
way  of  building  international  collaboration.  It  will  make  young  researchers  aware 
of  the  possibilities  for  cooperation  as  well  as  the  challenges  inherent  in  transat¬ 
lantic  relationships  that  can  be  both  complementary  and  competitive. 

On  behalf  of  the  European  Commission,  let  me  express  our  sincere  thanks  to 
the  National  Academy  of  Sciences  and  the  National  Research  Council  for  the 
excellent  arrangements  for  our  meeting.  Chairpersons  and  rapporteurs  also  de- 
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serve  our  thanks  for  summarizing  the  contributions  in  the  workshops.  And  all  of 
us  have  enjoyed  the  excellent  speakers  from  both  sides  of  the  Atlantic. 

I  also  want  to  thank  the  United  States  for  its  tradition  of  opening  up  its  uni¬ 
versities  to  students  from  other  countries.  My  country,  Finland,  has  been  fortu¬ 
nate  enough  to  have  an  aggressive  program  of  sending  students  to  the  United 
States.  I  want  to  express  my  personal  thanks  for  the  opportunity  I  had  in  the 
United  States;  many  others  from  Europe  have  similarly  benefited  from  U.S.  open¬ 
ness. 

In  closing  I  want  to  talk  about  the  brain  as  a  model  for  collaboration  between 
the  United  States  and  the  European  Union.  Gordon  Moore’s  speech  reminds  us  of 
the  increasing  miniaturization  of  computing  power,  as  reflected  in  Moore’s  law. 
Ongoing  efforts,  such  as  I300I  among  semiconductor  manufacturers,  will  make 
smiler  and  more  powerful  chips.  Before  too  long,  shrinking  chip  size  could  mean 
that  electronic  circuitry  could  approach  the  size  of  neurons  in  the  brain. 

The  brain  is  still  better  than  a  computer  because  of  superior  pattern  recogni¬ 
tion.  For  example,  when  we  notice  a  person  we  have  seen  before,  our  brain  takes 
one-tenth  of  a  second  to  tell  us  whether  we  know  that  person.  With  each  neuron 
connected  to  10,000  other  neurons  by  synapses,  our  brain  can  make  this  calcula¬ 
tion.  Although  today’s  neural  networks  can  do  some  truly  astounding  things  in 
completing  complex  tasks,  not  even  the  most  advanced  supercomputer  today  can 
accomplish  pattern  recognition  with  the  speed  and  accuracy  of  the  brain. 

Why  can  the  brain  work  so  quickly?  It  works  so  fast  because  it  must:  millions 
of  years  ago,  if  we  did  not  quickly  recognize  a  lion  on  the  prairie,  we  would  have 
been  killed.  Today,  if  we  cannot  recognize  the  truck  coming  around  the  comer  at 
us,  we  are  in  danger. 

Lots  of  connections  make  the  brain  work  so  swiftly  and  effectively.  The 
model  of  the  brain  is  also  the  best  model  for  scientific  collaboration.  Fostering 
many  connections  between  European  and  U.S.  scientists  will  be  the  key  to  mak¬ 
ing  increased  transatlantic  S&T  collaboration  fruitful  for  both  sides.  Collabora¬ 
tion  is  increasingly  the  model  for  the  economy  today  in  which  small  research 
organizations  team  with  large  companies  for  production  and  marketing.  Like  the 
brain,  however,  scientific  collaboration  needs  many  neurons  and  a  large  number 
of  connections. 

To  take  another  analogy  from  computer  science,  Control  Data  Corporation 
made  computers  in  the  1960s  with  some  of  the  most  powerful  processing  capa¬ 
bilities  of  that  time.  But  the  computer  was  connected  to  “dumb  terminals”  and 
thus  greatly  limited  in  its  scope  of  use.  Today,  powerful  computers  involve  inter¬ 
active  networks  of  intelligent  workstations.  That  is  what  we  need  today  in  our 
economies  and  our  approaches  to  scientific  work-intelligent  networking. 
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European  Union  Researeh  Programs 


Professor  Jorma  Routti  and  Dr.  William  Cannell, 
DGXII,  European  Commission 


International  collaboration  in  research,  involving  universities,  research  cen¬ 
ters,  and  industry,  has  long  been  supported  by  the  European  Union  (EU).  Orga¬ 
nized  since  1984  within  successive  multinational  framework  programmes,  com¬ 
munity  research  activities  are  designed  to  complement  those  of  the  EU  member 
states  and  work  toward  closer  integration  of  Europe’s  scientific  and  industrial 
communities.  The  central  objectives  of  community  research  policy  are  to  rein¬ 
force  and  mobilize  the  EU’ s  scientific  and  technological  capabilities  in  support  of 
industry,  the  economy,  and  quality  of  life. 

The  Fifth  Framework  Programme  (1998  to  2002)  breaks  with  tradition  in 
targeting  resources  on  specific  socioeconomic  objectives,  by  means  of  focused 
research  actions  of  an  integrated  and  interdisciplinary  nature.  The  approach  will 
be  more  selective  than  the  science  and  technology-driven  approach  of  the  past 
and  will  favor  partnerships  and  networks  of  research  actors,  public  and  private, 
which  are  more  strongly  oriented  toward  utilization  and  uptake  of  results. 


BENEFITS  OF  EUROPEAN  COLLABORATIVE  RESEARCH 

Encouraging  higher  investment  in  research  and  technology  as  well  as  im¬ 
provements  in  research  productivity  are  clear  economic  priorities  for  Europe. 
Levels  of  expenditure  on  research  and  development  (R&D)  tend  to  lag  those  of 
competitors  overseas.  Overall,  the  EU  spends  1.8  percent  of  its  gross  domestic 
product  (GDP)  on  civil  R&D,  as  opposed  to  2.5  percent  in  the  United  States  and 
2.8  percent  in  Japan.  The  EU’s  position  on  patenting  technological  inventions  is 
weaker  than  that  of  the  United  States  and  Japan,  and  Europe’s  major  industries 


103 


104 


ANNEX 


tend  to  have  relatively  low  science  intensity.  Also  links  between  industry  and  the 
university  sector  need  reinforcement. 

Action  at  the  community  level  aims  to  promote  research  collaboration  on  a 
European  scale  that  brings  a  number  of  benefits: 

•  Bringing  together  the  research  capabilities  of  research  actors  in  different 
member  states  improves  the  linkages  between  the  different  types  of  actors 
(public  and  private)  at  the  European  level,  provides  a  deeper  pool  of  ex¬ 
pertise  to  address  existing  as  well  as  new  and  emerging  problems,  and 
provides  a  stimulus  toward  a  more  dynamic  technological  and  business 
environment. 

•  There  is  an  increasing  number  of  areas  of  research  that  can  only  be  carried 
out  effectively  on  a  transnational  basis.  Some  phenomena  that  need  to  be 
studied  are  intrinsically  international  (e.g.,  climate  change,  marine  and 
terrestrial  ecosystems).  In  other  areas  the  research  effort  needed  surpasses 
the  capacity  of  individual  countries  (e.g.,  genome  sequencing). 

•  Large-scale  research  infrastructure  is  of  crucial  importance  to  many  areas 
of  science  and  technology  but  in  view  of  its  costs  is  not  evenly  distributed 
around  the  European  Union;  cross-national  access  can  optimize  its  effec¬ 
tive  utilization  as  well  as  the  direction  of  further  development. 

FRAMEWORK  PROGRAMMES  FOR 
EUROPEAN  COLLABORATIVE  RESEARCH 

Nature  of  Framework  Programme 

Under  the  present  treaties,  the  Framework  Programme*  encompasses  all  of 
the  research  activities  carried  out  by  the  EU.  It  aims  to  strengthen  the  scientific 
and  technological  competitiveness  of  European  industry  and  to  provide  support 
for  the  broad  range  of  community  policies.  According  to  the  treaty,  the  Frame¬ 
work  Programme  comprises  four  different  “activities”  each  of  which  is  imple¬ 
mented  by  one  or  more  “specific  programmes,” 

•  Research,  technology  development,  and  demonstration,  mainly  through 
European  collaborative  research  networks,  involving  enterprises,  research 
centers,  universities,  and  policy  organizations.  This  activity  comprises  the 


*There  are  in  fact  two  Research  Framework  Programmes,  provided  for  under  the  EC  and  Euratom 
treaties,  respectively.  Their  content  is  complementary  (the  EC  focusing  on  nonnuclear  and  the  Euratom 
program  on  nuclear  research),  and  their  administration  is  harmonized;  hence,  they  will  be  considered 
here  under  the  generic  title  “Framework  Programme.” 
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majority  of  expenditures,  amounting  to  about  87  percent  of  funds  under 
the  present  (Fourth)  Framework  Programme. 

•  International  cooperation  in  research  involving  partners  outside  the  EU 
and/or  international  organizations.  Such  cooperation  supports  the  devel¬ 
opment  of  less  developed  countries,  provides  community  researchers  with 
access  to  new  technologies  in  advanced  countries  outside  the  EU,  and 
builds  research  networks  with  neighboring  countries,  especially  with  can¬ 
didates  for  accession  to  the  EU. 

•  Dissemination  and  exploitation  of  research  results  through  a  variety  of 
actions,  including  networks  for  technology  transfer  and  innovation,  sup¬ 
port  for  best  practice  in  management  of  research  and  technology,  and  ad¬ 
visory  structures. 

•  Stimulation  of  the  training  and  mobility  of  researchers,  through  interna¬ 
tional  fellowship  schemes. 


Evolution  of  the  Framework  Programmes 

The  first  Framework  Programme  was  established  in  1984  as  an  umbrella  for 
a  number  of  research  activities  that  had  been  developed  earlier  under  the  Euro¬ 
pean  Community  and  Euratom  treaties.  Since  then,  yearly  investments  to  com¬ 
munity  research  have  grown  by  a  factor  of  three  in  real  terms;  they  now  amount 
to  3.5  billion  ecu  per  annum.  The  Framework  Programme  accounts  for  4  percent 
of  civil  government-funded  research  in  the  union.  Research  also  represents  about 
4  percent  of  the  total  community  budget  of  some  90  billion  ecu  (by  comparison 
the  common  agriculture  policy  accounts  for  about  50  percent  and  the  structural 
funds  for  32  percent).  When  other  funding  arrangements,  such  as  EUREKA  for 
industrial  research  collaboration,  COST  for  joint  research  funded  by  25  partici¬ 
pating  countries,  and  those  run  by  the  European  Space  Agency,  CERN  for  par¬ 
ticle  physics,  the  European  Molecular  Biology  Laboratory,  and  the  European  Sci¬ 
ence  Foundation  are  included,  the  total  European  collaborative  research  effort 
accounted  for  16  percent  of  government  expenditures  on  civil  research  in  1996, 
compared  with  6  percent  in  1985. 

The  majority  of  funding  under  the  four  Framework  Programmes  to  date  has 
been  allocated  to  five  broad  themes:  energy,  life  sciences,  environment,  industrial 
and  materials  technologies,  and  information  and  communications  technologies. 
However,  priorities  have  evolved  over  time.  Energy  research  has  diminished  in 
relative  importance;  life  sciences  have  progressively  increased;  and  after  increas¬ 
ing  during  the  1980s,  information  and  communications  technologies  have  de¬ 
clined  somewhat.  At  the  same  time,  a  number  of  other  research  areas,  such  as 
transportation  and  socioeconomic  research,  have  grown  in  importance,  as  have 
the  horizontal  activities  (i.e.,  international  cooperation,  dissemination,  and  train¬ 
ing  and  mobility). 
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Impact  of  Framework  Programme  on  European  Research 

The  Framework  Programme  has  had  an  impressive  impact  on  European  re¬ 
search.  Multinational  cooperation  has  become  embedded  in  the  European  research 
system  and  international  collaboration  has  become  commonplace  for  researchers. 
For  contracts  signed  in  1996  alone,  the  number  of  international  linkages  created 
by  the  Framework  Programme  amounted  to  over  70,000,  resulting  from  6,400 
projects. 

Higher  education  establishments  and  research  centers  account  for  more  than 
half  of  the  total  participation.  Enterprises  account  for  38  percent  of  participa¬ 
tions,  and  there  has  been  a  noticeable  increase  of  small-  and  medium-sized  enter¬ 
prises.  Based  on  aggregate  data  for  1995-1996,  a  shared-cost  research  project  has 
an  average  EU  contribution  of  ecu  0.8  million,  an  average  of  5.2  partners  per 
project,  and  an  average  of  3.4  member  states  per  project. 

The  framework  and  its  specific  programs  are  subject  to  comprehensive  evalu¬ 
ation  by  outside  experts.  A  monitoring  exercise  is  conducted  annually  to  provide 
input  to  improvements  from  year  to  year.  A  five-year  retrospective  assessment  is 
required  prior  to  the  commission  tabling  proposals  for  new  programs. 

THE  FIFTH  FRAMEWORK  PROGRAMME 

Development  of  the  Fifth  Framework  Programme  (1998-2002)  is  based  on 
wide  consultation  of  experts  in  member  states,  research,  industry,  and  policy¬ 
makers.  The  European  Commission  has  recognized  the  need  for  community  RTD 
within  a  broader  strategy  based  on  knowledge,  research,  innovation,  education, 
and  training. 

The  European  Union  is  rapidly  integrating,  under  the  impetus  of  a  monetary 
union,  while  looking  forward  to  future  expansion  and  closer  partnerships  with  its 
neighbors,  within  a  wider  and  economically  stronger  Europe.  There  are  major 
questions,  such  as  employment,  threats  to  the  environment,  stability  of  social 
systems,  and  the  well-being  of  citizens,  to  be  addressed  alongside  the  issue  of 
competitiveness  in  a  world  economy. 

Science  and  technology  have  become  increasingly  important  to  the  fortunes 
of  industries,  nations,  and  regions,  which  are  all  going  through  major  structural 
transitions.  A  strategic  approach  encompassing  adaptations  of  structure,  content, 
and  management  is  needed  for  the  Framework  Programme  to  make  the  best  of  its 
potential.  Stronger  links  are  needed  to  industrial  competitiveness,  community 
policies,  innovation,  infrastructures,  and  the  concerns  of  citizens. 


Selection  Criteria 

The  targeted  and  selective  approach  of  the  Fifth  Framework  Programme  re¬ 
quires  in  addition  to  European  added  value  specific  criteria  that  assure  the  rel- 
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evance  of  research  to  the  challenges  facing  the  European  Union  and  its  member 
states.  The  criteria  consist  of  three  elements: 

•  Criteria  related  to  socioeconomic  objectives — ^improving  the  employment 
situation,  promoting  the  quality  of  life  and  health,  preserving  the  environ¬ 
ment. 

•  Criteria  related  to  economic  development  and  scientific  and  technology 
cal  prospects — expanding  areas  with  good  growth  prospects,  fields  in 
which  activities  can  and  must  become  more  competitive,  areas  with  sig¬ 
nificant  technological  opportunities. 

•  Community  value  added  and  the  subsidiarity  principle — critical  mass  in 
human  and  financial  terms,  complementary  expertise,  significant  contri¬ 
bution  to  community  policies,  problems  at  the  community  level,  standard¬ 
ization,  development  of  the  European  area. 

For  selection  of  research  proposals  the  basic  criteria  will  include,  in  addition 
to  scientific  and  technological  excellence,  the  innovativeness  of  a  project,  and  the 
prospects  for  exploiting  research  results. 

Structure  of  the  Fifth  Framework  Programme 

The  key  words  for  the  Fifth  Framework  Programme  are  concentration  and 
flexibility.  The  program  is  focused  on  more  precise  objectives,  which  are  essen¬ 
tially  socioeconomic  rather  than  technological  and  call  for  integrated  multidisci¬ 
plinary  actions.  Structures  for  implementation  will  allow  more  flexible  allocation 
of  resources  to  follow  changing  priorities.  These  changes  should  ensure  that  re¬ 
search  efforts  undertaken  are  effectively  translated  into  practical  and  visible  re¬ 
sults. 

In  contrast  to  the  disciplinary  structure  of  the  Fourth  Framework  Programme, 
involving  some  20  separate  specific  research  programs,  the  commission  has  pro¬ 
posed  a  Fifth  Framework  Programme  organized  around  seven  individual  pro¬ 
grams  that  include  four  thematic  programs  and  three  horizontal  programs,  with  a 
budget  of  16.3  billion  ecu  over  four  years. 

The  four  thematic  programs  cover  life  sciences  and  biotechnology,  user- 
friendly  information  technologies,  competitive  and  sustainable  growth  of  indus¬ 
tries,  and  energy  and  environmental  questions.  They  combine  a  focus  on  a  limited 
number  of  objectives  with  actions  to  maintain  and  strengthen  the  science  and 
technology  base  and  consist  of  the  following: 

•  Key  actions  are  directed  toward  well-defined  problems  and  objectives  and 
will  mobilize,  through  an  integrated  “system  approach,”  various  disci¬ 
plines  and  technologies  needed  to  meet  the  goals. 

•  Generic  research  and  development  of  technologies  follow  a  more 
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BOXA.1 

THEMATIC  PROGRAMS 

QUALITY  OF  LIFE  AND  MANAGEMENT  OF  LIVING  RESOURCES 

Key  Actions  \ 

•  Health,  food,  and  environmental  factors-4mprovmg  health  through 

a  safe,  balanced,  and  varied  food  supply  for  consumers  covering 
the  whole  food  chain  and  through  reduction :of  environmental  haz- 
ards.  , , 

•  Control  of  Infectious  diseases — the  fight  against  infectious  dis¬ 
eases,  based  on  new  and  improved  vaccines,  a  better  understand¬ 
ing  of  the  immune  system,  and  public  health  aspects. 

•  The  “cell  factorf--exp\o^\ng  advances  in  understanding  the  cellu¬ 
lar  and  subcellular  properties  of  microorganisrris,  plants  and  ani¬ 
mals,  for  health,  environment,  agriculture,  chemicals,  and  so  forth. 

•  Sustainable  agriculture,  fisheries,  and  forestry,  including  integrated 
development  of  rural  areas— developing  the  knowledge  and  tech¬ 
nologies  needed  for  the  production  and  exploitation  of  living  re-^^ 
sources,  covering  the  whole  production  chain.  ' 

•  The  ag/ngpopu/af/on— promoting  the  health  and  autonomy  of  older 
people  with  prevention  and  treatment  of  age-related  illnesses  and 
their  social  consequences. 

Generic  Research  and  Technological  beveloprnent  ^  '  ^ 

•  Chronic  and  degenerative  diseases  (particularly  cancer  and  diabe¬ 
tes),  cardiovascular  diseases,  and  rare  diseases. 

•  Research  into  genomes  and  diseases  of  genetic  origin. 

•  Neurosciences. 

•  Public  health  and  health  services  research.  , 

•  Study  of  problems  relating  to  biomedical  ethics  and  bioethics  in  the 
context  of  respect  for  fundamental  research  values. 

•  Socioeconomic  aspects  of  life  sciences  and  technologies  within 
the  perspective  of  sustainable  development.  - 

■  ^  \ 

Support  for  Research  infrastructures 

■  ■  ■■  ■■  '  .  -  ‘  " 

•  Databases  and  collections  of  biolbglcal  materlai,  centeis  for  clini¬ 
cal  research  and  trials,  facilities  for  fishery  and  aquaculture  re¬ 
search. 
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CREATING  A  USER-FRIENDtY  INFORMATION  SOCIETY 
;  4;  key  Actions 

Systems  and  services  forthe  c/f/zen^ostering  the  creation  of  next- 
generation  general-interest  digital  selvices  (health,  disabled,  pub¬ 
lic  administrations,  environment,  transportation)  for  flexible  access 
by  all  citizens. 

New  methods  of  work  and  electronic  commerce— developing  tech¬ 
nologies  to  help  companies  operate  and  trade  more  efficiently  and 
facilitating  improvements  in  working  conditions. 

Muttiniedia  content  and  foo/e— future  information  products  and  ser¬ 
vices;  enabling  linguistic  and  cultural  diversity;  for  electronic  pub¬ 
lishing,  education,  and  training,  Including  innovative  forms  of  multi- 
media  content;  and  tools  for  structuring  and  processing  them. 
Essentia!  technoiogies  and  /nf/asfrucfures— promoting  technolo- 
.  gies  for  the  Information  society  (communications,  networks,  soft¬ 
ware,  microelectronics,  etc.),  speeding  up  their  introduction,  and 
broadening  their  field  of  application. 


GeneHc  Research  and  Technological  Development 

•  Future  and  emerging  technoiogies  (open-domain  and  proactive  ini¬ 
tiatives).;  , 

Support  for  Research  Infrastructures 

»  Support  for  broadband  interconnection  of  national  research  and 
education  networks  and  advanced  European  test  beds  to  assist  in 
the  development  of  standards,  results,  and  applications  to  facilitate 
implementation  and  interoperability  of  advanced  computer  and 
communications  systems  for  research. 

PROMOTING  COMPETITIVE  AND  SUSTAINABLE  GROWTH 
Key  Actions 

Innovative  products,  processes,  and  organization— facMaXmg  the 
development  of  high-quality  Innovative  products  and  services  and 
new  methods  of  sustainable  production  and  manufacture. 
Sustainable  mobility  and  /nfem7oda%— developing  integrated  op¬ 
tions  forthe  mobility  of  people  and  goods,  improving  transportation 
efficiency,%afety,  and  reliability,  and  reducing  congestion  and  en¬ 
vironmental  disbenefits. 


nail 


Continued  on  next  page 
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BOX  A.1  Continued 

•  Land  transportation  and  marine  technologies^eye\opirig  In nbva- 
tive  materials,  technologies,  and  systems  for  sustainable  and  effi¬ 
cient  land  transportation,  and  for  sustainable  exploitation  of  the 
seas’  potential. 

•  New  perspectives  in  aeronautics-helping  the  development  of  air¬ 
craft,  systems,  and  components  to  Inriprove  European  competitive¬ 
ness  while  ensuring  rational  management  of  air  traffic. 

;  ■'  vf''' 

Generic  Research  and  Technological  Development  ' 

•  New  materials  and  their  production  and  transformation. 

•  New  materials  and  production  technologies  In  the  steel  industry, 

•  Measurements  and  testing. 

Support  for  Research  Infrastructures 

•  Support  for  large  infrastructures  through  networking  (Virtual  insti¬ 
tutes”),  laboratories,  facilities  for  measurements  and  tests  and  spe¬ 
cialized  databases. 

PRESERVING  THE  ECOSYSTEM 
Key  Actions 

•  Sustainable  management  and  quality  of  wafer— producing  the 
knowledge  and  technologies  needed  for  rational  management  of 
water  resources  for  domestic,  industrial,  and  agricultural  needs. 

•  Global  change,  climate,  and  biodiversity-developing  the  scientific 
and  technological  understanding  and  tools  to  underpin  community 
environmental  policies  and  help  deliver  the  goal  of  sustainable  de¬ 
velopment. 

•  Sustainable  marine  ecosysfems^romoting  sustainable  and  inte¬ 
grated  management  of  marine  resources. 

•  The  city  of  tomorrow  and  cultural  heritage— sustainable  economic 
development  of  the  urban  environment,  Improved  urban  planning 
and  management,  protection  of  quality  of  life  and  cultural  identity  of 
urban  Inhabitants,  and  restoration  of  social  equilibria  and  protec¬ 
tion  of  cultural  heritage^ 

•  Cleaner  energy  systems,  including  renewab/ea%rilnimlzingthe  en¬ 

vironmental  impacts  of  the  production  and  use  of  energy  in  Eu¬ 
rope,  through  research  on  cleaner  and  renewable  energy  sources 
and  fossil  fuel  use.  *  ,  / 
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Economic  and  efficient  energy  for  a  competitive  Et/rape— provid¬ 
ing  Europe  with  a  reliable,  clean,  efficient,  safe,  and  economical 
energy  supply  through  limproved  efficiency  and  reduced  costs  at 
evbry  stage  of  the  energy  cycle. 


Generic  Research  and  Technological  Development 

The  fight  against  major  natural  and  technological  hazards. 
Development  of  earth  observation  satellite  technologies. 
Socioeconomic  aspects  of  environmental  change  in  the  perspec¬ 
tive  of  sustainable  development.  7  ; 

Socioeconomic  aspects  of  energy  within  the  perspective  of  sus¬ 
tainable  development  (the  Impact  on  society,  the  economy,  and 
employment).  . 


Support  for  Research  Infrastructures 

•  Research  installations  on  climate  and  global  change,  marine  re- 
.  search,  and  natural  risks. 


EURATOM  ACTIVITIES 
key  Actions 

V  •  Controlied  themonuclearfusion-^e  aim  is  to  pursue  the  develop¬ 
ment  of  fusion  energy  as  ari  option  for  clean  and  safe  energy  pro- 
^  .  duction;  this  embraces  all  research  activities  on  fusion  undertaken 
; in  member  states. 

Nuclear  Fission— the  aim  is  to  help  ensure  the  safety  of  Europe’s 
*  nuclear  Installations,  protect  workers  and  public,  and  ensure  the 
safety  and  security  of  waste;  Improve  industrial  competitiveness; 
and  explore  new  concepts. 


Generic  Research  and  Technological  Development 

Radiological  protection  and  health. 

Environmental  transfer  of  radioactive  materials, 
industrial  and  medical  uses  and  natural  sources  of  radiation, 
internal  and  external  dosimetry.  f 

Support  for  Research  Infrastructures 

Large  facilities,  networks  for  collaboration,  databases,  and  blologi 
cal  tissue  banks.  .  r  7 
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traditional  approach  to  strengthen  technological  capabilities  and  ensure 
access  to  new  knowledge  and  expertise. 

•  Research  infrastructure  support  optimizes  the  utilization  and  further  de¬ 
velopment  of  infrastructure  and  facilities  across  Europe. 

The  horizontal  programs  complement  the  thematic  programs  by  focusing  on 
issues  of  international  cooperation,  SMEs,  dissemination  and  exploitation,  train¬ 
ing,  and  mobility.  They  are  common  to  all  thematic  programmes  but  also  require 
specific  activities. 


Socioeconomic  Research 

In  keeping  with  the  treaty  requirement  to  support  the  scientific  and  techno¬ 
logical  bases  of  European  industry,  the  Framework  Programme  has  been  mainly 
concerned  with  natural  science  and  technology.  However,  increasing  importance 
has  been  given  to  the  social  and  economic  aspects  in  successive  programs.  This 
acknowledges  the  substantial  impact  of  social,  behavioral,  and  economic  factors 
on  the  development  and  use  of  science  and  technology.  It  also  recognizes  benefits 
achieved  from  the  international  linkages  in  these  areas  that  would  otherwise  be 
addressed  in  a  fragmentary  manner.  The  Fifth  Framework  Programme  has  been 
designed  to  address  socioeconomic  research  in  several  fronts. 

First,  socioeconomic  research  is  of  importance  in  the  thematic  programs. 
Key  actions  follow  an  integrated  interdisciplinary  philosophy  to  optimize  their 
economic,  industrial,  environmental,  and  social  benefits.  For  example,  in  bio¬ 
technology  and  bioethics,  transportation  issues,  energy  and  environment,  and  in¬ 
formation  society,  socioeconomic  issues  are  of  as  much  concern  to  citizens  as  the 
science  and  technology. 

Second,  part  of  the  horizontal  program  on  “Improving  Human  Potential  and 
the  Socioeconomic  Research  Base”  is  dedicated  to  socioeconomic  research  as 
such,  its  focus  being  on  the  structural  changes  facing  societies.  Research  will,  for 
instance,  be  carried  out  on  structural,  demographic,  and  social  trends;  relation¬ 
ships  between  technological  change,  employment,  and  society;  changing  roles  of 
European  institutions,  systems  of  governance  and  citizenship;  and  the  validation 
of  new  development  models. 

Third,  research  will  be  promoted  on  science  and  technology  policy  issues 
and  related  indicators  to  provide  a  basis  for  the  development  of  future  policies. 


The  Joint  Research  Centre 

A  proportion  of  funding  under  the  Framework  Programme  (about  7.3  percent 
in  the  Fourth  Framework  Programme)  is  allocated  to  the  European  Community’s 
own  research  laboratory,  the  Joint  Research  Centre  (JRC),  through  so-called  direct 
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60XA.2 

HORIZONTAL  PROGRAMS 

CONFIRMING  THE  INTERNATIONAL 
ROLE  OF  COMMUNITY  RESEARCH 

The  aims  are  to  promote  science  and  technology  cooperation  interna¬ 
tionally,  to  reinforce  community  capacities  in  the  fields  of  science  and 
technology,  to  generally  support  the  achievement  of  scientific  excellence 
within  the  wider  internationai  framework,  and  to  contribute  to  implemen¬ 
tation  of  the  community's  external  policy  with  the  accession  of  new  mem¬ 
bers  in  mind. 


Actions  Specific  to  the  Horizontal  Program 

Cooperation  with  third  counthes^aclGsAiies  would  be  differentiated 
by  category  of  country:  candidates  for  EU  membership  (e.g.,  pro¬ 
motion  of  center  of  excellence,  facilitating  participation  in  the  other 
programs  of  the  Framework  Programme);  NIS  and  other  central 
and  Eastern  European  countries  (support  for  their  research  and 
technological  development  potential  and  cooperation  in  areas  of 
mutual  interest);  Mediterranean  partner  countries  (improving  their 
RTD  capacities  and  promoting  Innovation;  cooperation  in  areas  of 
mutual  interest);  developing  countries:  (sustainable  management 
and  use  of  natural  resources,  health,  nutrition,  and  food  security); 
emerging  economy  and  industrialized  countries  (exchanges  of  sci¬ 
entists;  organization  of  workshops;  promotion  of  partnerships  and 
enhanced  mutual  access,  e.g.,  through  science  and  technology  co¬ 
operation  agreements). 

Training  of  reseamhers— fellowships  for  young  researchers  from 
developing  countries,  Mediterranean,  and  “emerging  economy” 
countries  to  work  in  community  laboratories  and  vice  versa. 
Coordination— wWh  COST,  EUREKA,  and  international  organiza¬ 
tions,  with  other  external  assistance  activities  (PHARE,  TACIS, 
MEDA,  and  EOF  and  with  member  states. 


INTERNATIONAL  COOPERATION  PURSUED  THROUGH  THE 
OTHER  FRAMEWORK  PROGRAMME  ACTIVITIES 

Participation  by  third  countries  in  the  specific  programs  may  take  ba¬ 
sically  two  forms:  (1 )  countries  that  are  “fully  associated”  with  the  Frame¬ 
work  Programme  can  participate  on  conditions  similar  to  member  states; 
(2)  otherwise,  countries  may  participate  on  a  project-by-pfoject  basis 
/{e.g.,  if  they  have  a  bilateral  or  a  multilateral  cooperation  agreement, 
generally  with  no  funding).  '  Continued  on  next  page 
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BOX  A.2  Continued 

PROMOTION  OF  INNOVATION  AND  PARTICIPATION  OF  SMALL 
AND  MEDIUM  ENTERPRISES  (SMEs) 

The  aim  is  to  improve  the  social  and  economic  Impacts  of  RTD,  espe¬ 
cially  the  Framework  Programme,  through  better  dissemination  and  ex¬ 
ploitation  of  research  results  and  technology  transfer,  by  means  of  poli¬ 
cies  consistent  with  the  Innovation  Action  Plan,  and  with  particular 
attention  to  the  participation  of  SMEs  in  Fifth  Framework  Programme. 

Coordination  Activities  on  innovation  and  Participation  of  SMEs 

•  Promotion  of  /nnovaf/on— assuring  synergy  and  coordination  of  the 
activities  of  “innovation  units”  to  be  set  up  in  the  thematic  programs; 

:  definition  of  methods  and  mechanisms  to  improve  the  exploitation 
of  results. 

•  Encouraging  SME  partidpationsuppon  for  SME  participation  in 
RTD  and  demonstration  activities  to  be  carried  out  in  the  programs, 
Including  cooperative  research  activities  and  exploratory  awards. 

Actions  Specific  to  the  Horizontal  Program 

•  Promotion  of /n/7ovaf/on--activities  to  improve  the  level  of  uptake 
of  technologies  and  results;  new  approaches  to  technology  trans¬ 
fer;  integrating  the  technological,  economic,  and  social  aspects  of 
innovation;  coordination  of  studies  and  analyses  on  innovation 
policy. 

•  Encouraging  SME  participation— a  special  entry  point  for  SMEs, 
providing  help  and  assistance  on  research  programs;  common  in¬ 
struments  to  harmonize  and  simplify  SME  access;  economic  intel¬ 
ligence  to  help  SMEs  identify  and  meet  their  current  and  future 
technological  needs. 

•  Joint  actions  /nnovafron/SMEs— ^-ationalizatlon,  coordination,  and 

management  of  networks  for  promoting  research  and  innovatibn, 
electronic  and  other  information  services;  providing  information  and 
assistance  on  the  community’s  research  and  innovation  activities; 
providing  Information  and  pilot  activities  on  intellectual  property 
rights;  access  to  private  finance;  and  assistance  for  the  creation 
and  development  of  innovative  start-ups.  ^ 

IMPROVING  HUMAN  POTENTIAL  AND  THE 
SOCIOECONOMIC  RESEARCH  BASE 

The  aim  is  to  preserve  and  help  develop  the  community’s  knowledge 
potential  through  greater  support  for  the  training  and  mobility  of  research¬ 
ers,  by  enhancing  access  to  research  infrastructures  and  making  Europe 
attractive  for  research  investment;  to  mobilize  research  on  the  social  and 
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economic  sciences  and  humanities  to  understand  critical  economic  and 
soda!  trends  and  requirements;  and  to  support  the  community's  science 
^  and  technology  policies. 

/  ;  Actions  Specific  to  the  Horizontal  Program 

?  •  Support  for  training  and  mobiiity  of  researchers — research  training 
networks  focusing  on  young  researchers  at  predoctoral  and 
postdoctoral  levels;  a  system  of  Marie  Curie  fellowships,  including 
fellowships  for  young  high-quality  researchers;  fellowships  awarded 
to  young  researchers  and  hosted  by  enterprises  (including  SMEs); 

■  fellowships  in  the  less  favored  regions  of  tiie  community;  fellow¬ 
ships  for  experienced  researchers  to  promote  mobility  between  In¬ 
dustry  and  academia;  and  support  for  short  stays  by  doctoral  stu- 
>  dents'in  training  sites. 

•  '  Enhancing  access  to  research  /nfrasfn/cfures— enhandng  Interna¬ 

tional  access  to  research  infrastructures;  networks  of  cooperation 
between  infrastructures;  RTD  projects  oriented  toward  infrastruc- 
:  ture. 

♦  Picmoting  scientific  and  technological  ©xce//ence— stimulating  the 
exchange  of  scientific  and  technological  excellence  and  making 
the  most  of  research  achievements  (e.g.,  through  high-level  scien¬ 
tific  conferences,  prizes  for  high-quality  research,  actions  to  Im¬ 
prove  understanding  of  science  and  technology). 

key  Action 

Irnproving  the  socioeconomic  knowledge  base-improved  under¬ 
standing  of  structural  changes  in  Europe  to  better  manage  them 
and  help  citizens  build  their  future;  social  trends  and  structural 
changes;  technology  and  society;  governance  and  citizenship;  new 
.  models  of  development  favoring  growth  and  employment.  Defining 
the  knowledge  base  for  employment-generating  social,  economic, 
and  cultural  development  and  for  building  a  European  knowledge 
il|^|||:g|pci^i|||||y 

>  •  Support  for  the  development  of  science  and  technology  policies— 
strategic  analysis  of  key  policy  questions;  development  of  a  com¬ 
mon  base  of  science,  technology,  and  innovation  indicators;  sup- 
:  porting  the  development  of  the  specific  knowledge  base  needed  by 
policymakers  and  other  users  on  European  science  and  technol¬ 
ogy  policy  issues. 

Action  Pursued  through  Other  Framework  Programme  Activities 

r  The  horizontal  program  would  provide  coordination,  support,  and  ac¬ 
companying  actions  needed  to  ensure  consistency  with  action  under¬ 
taken  elsewhere  In  the  Framework  Programme  on  aspects  related  to  the 
objectives  and  activities  of  this  program. 
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actions.  The  JRC’s  main  role  is  to  provide  neutral  and  impartial  scientific  and 
technical  support  to  the  development  of  community  policies  and  regulations. 

The  activities  of  the  JRC  are  focused  on  areas  where  its  skills  and  equip¬ 
ment — ^in  many  cases  unique  to  Europe — can  provide  added  value,  through  cU- 
ent/supplier  relationships  with  the  commission’s  policy  work.  JRC  is  participat¬ 
ing  also  in  “indirect”  actions  under  the  Framework  Programme,  as  partner  in 
trans-European  consortia,  where  it  competes  with  other  research  proposers  in  the 
normal  manner. 


CONCLUSIONS 

This  paper  describes  the  role  and  broad  objectives  of  the  Framework 
Programme  and  gives  a  picture  of  the  program  in  the  coming  years.  The  program 
is  both  a  political  instrument,  designed  to  deliver  tangible  results  for  community 
policies  and  innovation,  and  a  funding  mechanism  sensitive  to  the  demands  of 
national  participants.  The  program  has  benefited  European  research  but  never¬ 
theless  needs  to  be  updated  and  made  more  strategic.  By  focusing  effort  at  the 
community  level  on  truly  strategic  challenges  for  Europe,  it  is  hoped  that  the 
program  will  have  a  more  profound  impact  to  the  benefit  of  the  European  Union’s 
citizens. 
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Multilingual  Information  Management 
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MOTIVA’riON 

Every  day  new  computer  users  link  to  the  World  Wide  Web  and  more  infor¬ 
mation  is  made  available  on  it.  Most  of  this  growth  is  in  Europe  and  Asia;  by  one 
estimate,  annual  growth  for  English  documents  is  50  percent  and  for  other  lan¬ 
guages  over  90  percent. 

Nobody  can  speak  all  of  the  world’s  languages.  Therefore,  every  individual, 
every  business,  and  every  government  suffers  a  strategic  gap  in  the  new  world 
infostructure.  Technology  must  be  developed  to  support  the  locating,  translating, 
browsing,  and  dissemination  of  multilingual  information  of  both  spoken  and  writ¬ 
ten  language.  This  technology  can  be  deployed  in  many  ways.  Compelling  ap¬ 
plications  include: 

•  Commerce — ^technology  watch  for  foreign  business  opportunities  and 
challenges,  tourism  and  commerce  via  the  World  Wide  Web  and  e-mail; 

•  Education — ^learning  and  browsing  from  foreign  sources  (for  term  papers, 
projects,  etc.)  and  foreign-language  instruction,  even  just  to  browsing 
level; 

•  Government — ^information  dissemination  to  citizens  in  various  languages 
(of  tax  forms,  census  information,  etc.)  and  information  assimilation  for 
strategic  purposes  (environmental  monitoring,  intelligence,  etc). 

CURRENT  SITUATION 

Despite  considerable  advances  in  language-processing  technology  required 
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to  support  multilingual  information  access  in  both  the  United  States  and  Europe, 
what  is  not  yet  available,  not  even  pilot  research  systems,  is  an  integrated  multi¬ 
lingual  information  access  service  that  includes  voice  and  typed  modalities,  IR, 
MT,  and  browsing  and  display  capabilities.  The  core  technical  obstacles  that  must 
be  addressed  fall  into  three  classes: 

•  Cross-lingual  IR  and  MT — This  entire  research  area  is  so  young  that  even 
the  broad  outlines  of  how  to  proceed  are  controversial.  Basic  research  is 
urgently  needed  to  determine  which  of  these  directions  would  be  the  most 
fruitful  to  pursue.  Example  directions  are  investigating  various  combina¬ 
tions  of  IR  and  MT,  including  how  exactly  IR  and  MT  should  be  interre¬ 
lated;  identifying  the  lexical  and  semantic  asymmetries  between  languages 
in  order  to  develop  methods  to  avoid  cross-language  error  proliferation; 
and  investigating  novel  techniques  that  do  not  combine  IR  and  MT,  such 
as  translingual  Generalized  Vector  Space  Models  or  Latent  Semantic  In¬ 
dexing. 

•  Multilingual  speech  processing — ^Research  is  required  in  the  core  area  of 
multilingual  speech  recognition  and  synthesis,  including  the  deployment 
of  language  identification  and  appropriate  language  switching,  in  an  inte¬ 
grated  system. 

•  Large  multilingual  digital  information  collections — ^Research  is  required 
in  the  collection,  standardization,  deployment,  and  maintenance  of  text 
resources  from  the  government  (including  the  Census  Bureau  and  Library 
of  Congress)  and  business  sectors  (including  encyclopedias  and  technics 
manuals). 

Three  support  efforts  are  required  to  ensure  success: 

•  Resources — ^Building  on  the  European  Union’ s  standardization  experience 
in  the  EAGLES  project,  lexical,  textual,  semantic,  and  spoken  resources 
and  corpora  must  be  collected,  standardized,  annotated,  and  supported  to 
enable  rapid  and  coordinated  research  and  development  (R&D)  toward 
robust  processing  and  wide  coverage. 

•  Evaluation— on  the  U.S.  experiences  with  TREC  (for  IR),  MT 
EVAL  (for  MT),  MUC  (for  information  extractions),  several  speech  rec¬ 
ognition  evaluation  programs,  and  others,  an  evaluation  paradigm  must 
be  designed  for  multilingual  access  tasks,  and  a  series  of  evaluation  meet¬ 
ings  must  be  held  to  measure  the  progress  of  research. 

•  lnteifaces—Th&  interfaces  currently  used  by  IR,  MT,  speech,  and  related 
systems  were  not  designed  to  support  interactions  with  integrated  multi¬ 
lingual  systems.  Appropriate  designs  are  required  to  handle,  in  a  fully 
integrated  way,  speech  recognition,  IR,  MT,  document  display  and  brows¬ 
ing,  speech  synthesis,  summary  generation,  and  so  forth. 
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RECOMMENDATIONS 

Participants  at  the  First  International  Language  Resources  and  Evaluation 
Conference  (LREC)  and  the  workshop  sponsored  by  the  National  Science  Foun¬ 
dation  on  multilingual  information  management  identified  the  need  for  research 
and  development  in  multilingual  information  management  and  access  that  would 
coordinate  and  integrate  efforts  languages  as  well  as  applications  and  core  tech¬ 
nologies  (e.g.,  syntactic  analysis,  sense  disambiguation).  To  this  end  they  empha¬ 
sized  the  need  to  establish  an  international  collaborative  framework  to  support 
and  define  the  effort. 

By  the  nature  of  multilingual  information  access  and  with  the  current  capa¬ 
bilities  of  various  research  groups  in  the  United  States  and  European  Union,  a 
collaboration  between  the  two  regions  would  benefit  both.  The  mutual  comple¬ 
mentarity  exists  because  of  the  following: 

•  U.S.  strengths-.  (1)  Breadth  and  depth  of  all  aspects  of  English  IR,  MT, 
speech  processing  summarization,  and  core  technology  (the  United  States 
has  spent  as  much  on  R&D  in  English,  as  the  European  Union  has  spent 
on  all  its  various  languages  combined);  (2)  significant  competence  in  sev¬ 
eral  Asian  languages,  including  Japanese,  Chinese,  Arabic,  and  Korean, 
as  well  as  access  to  students  fi-om  the  Far  East  and  India;  and  (3)  experi¬ 
ence  in  multilingual  language  processing  evaluation,  including  problems 
of  TREC  and  MUC. 

•  EU  strengths’.  (1)  Well-established  efforts  to  create  standards  for  linguis¬ 
tic  resources  (in  particular,  EAGLES  and  SIMPLE);  (2)  experience  with 
resource  creation,  including  multilingual  resource  creation,  that  imple¬ 
ments  these  standards;  (3)  experience  with  cross-lingual  issues  in  inte¬ 
grated  multilingual  systems;  and  (4)  breadth  and  depth  in  European  lan¬ 
guages,  notably  in  languages  of  non-Indo-European  origin  such  as  Finnish, 
Basque,  and  Turkish,  as  well  as  access  to  languages  of  Eastern  Europe, 
the  Middle  East,  and  China  via  several  contracts. 

The  participants  articulated  key  areas  to  be  addressed  by  this  collaborative 
effort  in  support  of  multilingual  information  access:  annotated,  standardized  mul¬ 
tilingual  resources;  tools  to  develop  the  resources;  evaluation  paradigms  to  assess 
the  state  of  the  art  and  encourage  progress  in  various  technologies.  These  con¬ 
cerns  reflect  the  growing  importance  and  demonstrated  success  of  data  resources 
to  support  automated  language  processing  applications.  The  resources  range  from 
balanced  text  and  speech  corpora  to  corpora  annotated  for  the  occurrence  of  lin¬ 
guistic  phenomena  (names,  noun  phrases)  to  higher-level  resources,  such  as  lexi¬ 
cons  with  syntactic  and  semantic  information.  Resource  development  represents 
an  excellent  area  for  international  cooperation,  since  each  country  has  access  to 
materials  in  its  language,  the  linguistics  expertise  to  provide  reliable  aimotation. 
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and  the  motivation  to  provide  its  citizens  and  industry  with  monolingual  informa¬ 
tion  access  tools  for  that  particular  language,  as  well  as  multilingual  access  to  the 
global  information  space. 


Multilingual  Resource  Creation 

Work  in  multilingual  information  processing  requires  assembling  balanced 
comparable  or  parallel  corpora  for  multiple  languages,  together  with  linguistic 
resources  such  as  translation  lexicons,  including  syntactic  and  semantic  informa¬ 
tion,  ontologies  (WordNet,  EuroWordNet,  SIMPLE),  and  so  forth.  In  addition  to 
supporting  the  creation  of  resources  in  itself,  one  of  the  key  challenges  is  to  de¬ 
velop  standardized  data  formats  and  annotation  paradigms  that  are  applicable 
across  languages  and  applications. 

Europe  has  already  invested  considerable  effort  in  both  resource  creation  and 
standards  development  (via  projects  such  as  EAGLES  and  PAROLE).  Because 
of  the  multilingual  environment,  Europe  has  also  considered  lexical  and  semantic 
asymmetries  between  languages,  which  is  required  to  develop  core  technologies 
applicable  ^ross  languages  and  avoid  cross-language  error  proliferation.  U.S.- 
European  cooperation  would  enable  the  United  States  to  benefit  from  the  Euro¬ 
pean  experience  in  these  areas;  as  a  start,  the  National  Science  Foundation  work¬ 
shop  participants  recommended  that  the  United  States  join  the  EAGLES 
standardization  effort  as  soon  as  possible.  It  is  important  to  point  out  that  linguis¬ 
tic  resources  must  be  made  freely  (i.e.,  without  legal  incumbrance)  for  research 
use. 


Tools 

One  major  challenge  is  to  provide  tools  that  enable  multilingual  resource 
creation  and  annotation.  Such  tools  would  dramatically  decrease  the  cost  of  re¬ 
source  creation,  standardize  data  formats,  and  improve  the  quality  of  data  annota¬ 
tion.  These  tools  must  apply  across  multiple  languages,  multiple  writing  sys¬ 
tems,  and  multiple  media  (speech,  language,  and  video).  There  is  already 
significant  international  cooperation— namely  the  Transcriber  tool  (collaboration 
between  DGA/DCE/CTA/GIP  France,  and  the  LDC,  United  States),  and  collabo¬ 
ration  on  a  multilingual  text  processing  environment,  GATE,  between  the  Uni¬ 
versity  of  Sheffield  in  the  United  Kingdom  and  NMSU  in  the  United  States.  If  we 
add  to  this  a  freely  available  multilingual  annotation  tool  (e.g.,  Mitre’s  Alembic 
Workbench),  together  with  a  syntax  annotation  tool  (e.g.,  DFKI’s  syntax  annota¬ 
tion  tool,  the  SIMPLE  syntax  and  semantic  tools),  we  would  obtain  a  powerful, 
uniform  corpus  preparation  environment.  Tools  for  the  creation  of  other  resources, 
such  as  lexicons,  also  exist,  which  could  potentially  be  adapted  to  a  common 
environment. 
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Evaluation 

The  technology  evaluation  paradigm  of  the  Defense  Advanced  Research 
Project  Agency  has  proved  remarkably  successful  in  fostering  progress  in  key 
areas,  including  speech  understanding,  information  extraction,  and  information 
retrieval.  For  speech  this  evaluation  paradigm  has  resulted  in  a  decrease  in  word 
error  by  a  factor  of  two  every  two  years  and  commercially  available  medium-to- 
large  vocabulary  recognition  systems.  A  number  of  EUAJ.K.  groups  (Cambridge, 
Phillips,  LIMSI)  have  participated  with  great  success  in  these  evaluations,  in  ad¬ 
dition  to  both  university  and  industry  groups  in  the  United  States  (e.g..  Dragon, 
IBM,  CMU,  SRI,  OGI). 

In  information  extraction  the  introduction  of  component  metrics  for  name 
identification  has  resulted  in  rapid  commercialization  of  multilingual  name  ex¬ 
traction  technology.  In  addition,  there  are  now  comparable  kinds  of  evaluation 
going  for  French  under  the  auspices  of  Aupelf-Uref.  The  text  retrieval  workshop 
has  been  international  from  its  inception.  Thus,  evaluation  is  another  obvious 
place  to  combine  U.S.  expertise  in  evaluation  and  EU  expertise  in  multilingual 
corpus  creation  and  standardization  to  increase  cooperative  multilingual  evalua¬ 
tions  in  key  technology  areas,  for  example,  broadcast  news  understanding,  cross¬ 
language  document  retrieval,  and  word  sense  disambiguation. 

SUMMARY 

A  research  program  of  approximately  five  years  is  recommended  to  address 
the  core  obstacles  preventing  a  fuller  understanding  of  multilingual  information 
access  and  to  begin  to  foster  a  suitable  climate  for  commercial  exploitation.  Such 
a  program  should  include  the  following  broad  thrusts:  development  and  support 
of  multilingual  resource  creation,  standardization,  and  maintenance;  development 
of  an  evaluation  paradigm  and  support  of  and  evaluation  program;  and  investiga¬ 
tion  of  tie-ins  of  multilingual  information  access  to  related  IT  areas. 

We  recommend  that  this  be  accomplished  by  establishing  an  international 
U.S.-EU  collaborative  effort,  with  two  major  aims:  provision  of  a  broad  frame¬ 
work  for  research  that  specifically  addresses  issues  and  technologies  across  lan¬ 
guages,  applications,  etc.,  and  provides  for  interaction,  feedback,  and  collabora¬ 
tion  across  these  areas,  and  joint  development  of  technology  through  the  fostering 
of  collaborative  projects  between  Europe  and  the  United  States.  The  outcomes  of 
such  a  program  should,  if  successful,  ultimately  enable  application  in  commerce 
(e.g.,  technology  watch),  education  (e.g.,  report  writing),  and  government  (e.g., 
environment  monitoring)  across  a  wide  variety  of  languages  and  domains. 
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The  Organization  for  Economic  Cooperation  and  Development  and  other 
international  organizations  have  expressed  their  belief  that  “the  exponential 
growth  and  diffusion  of  the  Internet  [are]  quickly  making  the  promise  of  wide¬ 
spread  electronic  commerce  a  reality.  High-speed,  interconnected  global  networks 
like  the  Internet  provide  new  ways  to  conduct  commercial  transactions,  generate 
new  markets  and  revenue  streams,  lower  transactional  costs,  and  forge  new  rela¬ 
tionships  between  businesses  and  consumers.” 

The  goal  of  this  subgroup  is  to  identify  concrete  opportunities  for  coopera¬ 
tive  activities  between  the  United  States  and  the  European  Union  in  the  area  of 
electronic  commerce.  We  will  seek  to  identify  gaps  in  current  research  plans  and 
work  together  to  establish  joint  projects  to  fill  them.  Common  issues  and  ques¬ 
tions  wiU  be  noted  for  discussion  at  a  subsequent  conference. 

As  an  example  of  some  potential  areas  of  discussion,  attendees  of  a  recent 
public  industry  workshop  on  electronic  commerce  in  the  United  States  delivered 
the  following  major  conclusions: 

•  A  lack  of  interoperability  among  technologies  is  a  major  inhibitor  to  elec¬ 
tronic  commerce, 

•  A  window  of  opportunity  exists  to  put  a  framework  in  place  before  the 
market  fragments  into  incompatible  point  solutions,  thereby  slowing  the 
evolution  of  electronic  commerce. 

•  Access  to  trusted  information  through  electronic  commerce  will  empower 
the  consumer  and  businesses  of  all  sizes. 
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The  attendees  further  identified  the  following  areas  of  innovative  technology 
as  being  promising  possibihties  for  future  research  and  development:  multi-ap¬ 
plication  smart  card  infrastructure,  distributed  intelligent  search  protocols,  intel¬ 
ligent  markets,  webs  of  trust,  and  public  key  infrastructure  (PKI). 

We  are  very  fortunate  to  have  here  a  distinguished  group  of  experts  repre¬ 
senting  industry  and  government  fi’om  both  sides  of  the  Atlantic  Ocean.  Each 
speaker  will  present  a  brief  presentation,  which  will  be  followed  by  questions  and 
answers  and  discussions.  I  am  pleased  to  introduce  the  first  speaker — ^Ric  Jack- 
son,  from  the  National  Institute  of  Standards  and  Technology. 

SAMPLE  QUESTIONS  TO  CONSIDER  DURING  THE  DISCUSSIONS 

From  OECD,  the  Organization  for  Economic  Cooperation  and  Development, 
“Dismantling  the  Barriers  to  Global  Electronic  Commerce,”  November  1997, 
Turku,  Finland:  (1)  How  best  can  technologies  and  policies  be  developed  to  help 
protect  or  aid  in  the  prosecution  of  intellectual  property  rights  violators?  (2)  How 
can  technological  solutions  be  used  to  protect  consumers?  What  are  the  best 
mechanisms  for  developing  and  deploying  these  solutions?  (3)  To  what  degree 
can  technological  solutions  give  users  confidence  that  their  privacy  is  being  pro¬ 
tected?  What  complementary  solutions  are  needed?  (4)  To  what  degree  can  tech¬ 
nological  solutions  instill  trust  in  electronic  commerce?  (5)  What  is  the  best 
mechanism  for  making  commercial  codes  compatible  with  global  electronic  com¬ 
merce? 

Today,  information  technology  influences  almost  all  areas  of  human  en¬ 
deavor,  creating  new  products,  services,  and  industries.  Vice  President  Gore  said 
that  “we  are  on  the  verge  of  a  revolution  that  is  just  as  profound  as  the  change  in 
the  economy  that  came  with  the  industrial  revolution.  Soon  electronic  networks 
will  allow  people  to  transcend  the  barriers  of  time  and  distance  and  take  advan¬ 
tage  of  global  markets  and  business  opportunities  not  even  imaginable  today, 
opening  up  a  new  world  of  economic  possibility  and  progress.” 

It  is  my  pleasure  to  have  been  invited  to  chair  the  breakout  session  on  infor¬ 
mation  technologies.  As  you  have  already  heard,  the  U.S.  government  and  the 
European  Commission  recently  signed  a  new  science  and  technology  agreement 
to  enhance  U.S.-European  cooperation  on  a  broad  range  of  science  and  technol¬ 
ogy  issues. 

Information  technology  is  one  of  the  important  issues  that  has  been  selected 
for  discussion  at  this  session.  I  would  like  to  introduce  the  U.S.  and  the  European 
representatives  who  have  been  instrumental  in  organizing  this  discussion  session: 
EU  Representative — Thierry  van  der  Pyl,  ESPRIT,  and  U.S.  Representative- 
Tom  Kahl,  National  Economic  Council,  White  House. 

The  breakout  sessions  are  designed  to  identify  concrete  opportunities  for 
cooperative  activities  in  different  thematic  areas  by  bringing  together  policy¬ 
makers  and  researchers  from  both  sides  of  the  Atlantic.  The  information  tech- 
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nologies  session  will  split  into  three  subgroups.  Each  subgroup  session  will  in¬ 
clude  researchers  from  government,  universities,  and  industry,  as  well  as 
policymakers  from  both  sides  of  the  Atlantic.  The  topics  for  the  subgroups  are 
next-generation  Internet,  electronic  commerce,  and  translingual  information  man¬ 
agement. 

We  are  very  fortunate  to  have  participation  from  top-level  officials  and  an 
exceptionally  broad  range  of  experts.  I  thank  Tom  Kalil  for  agreeing  to  chair  the 
are  next-generation  Internet  subgroup  and  Gary  Strong  and  Roberto  Cencioni  for 
chairing  the  translingual  information  management  subgroup.  I  have  the  honor  of 
chairing  the  e-commerce  subgroup. 

Common  issues  and  questions  will  be  noted  for  discussion  at  a  subsequent 
conference  to  be  held  in  Europe  in  the  fall  or  to  be  taken  up  in  official  channels 
such  as  the  Joint  Consultative  Group. 


White  Papers  on  Transportation  Research 
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OPPORTUNITIES  FOR  EU  AND  U.S.  COOPERATION  IN 
GLOBAL  NAVIGATION  AND  APPLICATIONS 

The  Global  Navigation  Satellite  System  (GNSS)  is  being  defined  by  the  In¬ 
ternational  Civil  Aviation  Organization  for  use  worldwide.  This  global  re¬ 
source — currently  based  on  the  U.S.  Global  Positioning  System  (GPS)  and  the 
Russian  GLONASS  system — ^will  be  the  first  to  provide  the  entire  world  with  a 
single-position,  navigation,  and  timing  system  that  will  be  equally  accurate  and 
accessible  in  all  populated  areas  of  the  world.  The  GNSS  system  will  be  able  to 
be  used  by  all  modes  of  transportation  and  by  many  other  users  (e.g.,  surveying, 
geodesy,  fanning,  telecommunipations  firms,  power  distribution,  international 
timing,  weather  prediction).  Currently,  through  the  auspices  of  many  interna¬ 
tional  organizations,  the  European  Union  and  the  United  States  are  already  shar¬ 
ing  information  and  research  in  the  areas  listed  above.  However,  the  European 
Union  and  the  United  States  have  the  opportunity  to  cooperate  in  several  new 
areas. 

Spectrum  Protection 

•  Allocation  protection.  Signals  that  are  used  by  both  GPS  and  GLONASS 
are  currently  protected  internationally  via  their  allocation  status  of  Aero¬ 
nautical  Radionavigation  Service.  Users  in  the  adjacent  bands  would  like 
to  change  the  rules  to  allow  potentially  interfering  signals  to  be  transmit¬ 
ted  in  this  same  band.  This  infiingement  could  cause  the  entire  GNSS 
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program  to  be  seriously  hindered  in  its  development.  The  United  States 
would  like  to  discuss  ways  to  prevent  this  encroachment,  ways  to  deal 
with  other  interfering  signals  in  the  band,  and  technologies  to  monitor  the 
band  to  ensure  compliance. 

•  Security,  The  GNSS  system  will  allow  for  improvements  in  many  areas  of 
critical  infrastructure.  As  such  it  will  become  the  backbone  for  both  criti¬ 
cal  safety  and  economically  critical  systems.  This  makes  the  GNSS  sys¬ 
tem  both  a  tool  and  a  target  for  military  users,  both  friendly  and  hostile, 
and  other  hostile  users  such  as  terrorists. 

•  Military  testing  notification  system.  Owing  to  its  ability  to  provide  pre¬ 
cise  positioning  and  navigation,  the  GNSS  system  is  a  candidate  for  ex¬ 
ploitation  by  hostile  military  forces.  For  this  reason,  friendly  nations’ 
militaries  will  develop  means  of  denial  for  the  signals.  Testing  of  the 
denial  equipment  and  the  training  regimen  for  the  friendly  forces  could 
cause  harmful  interference  to  “safety-of-life”  systems.  A  system  of  data 
sharing  and  transmission  of  alerts  for  both  domestic  and  international  trav¬ 
elers  needs  to  be  developed  that  will  prevent  accidents  from  occurring 
because  of  military  testing  and  training.  This  system  can  be  a  new  system 
developed  just  for  the  GNSS  system  or  an  evolution  of  an  existing  alert 
network  such  as  the  ones  used  for  distributing  Notice  to  Airmen  and  No¬ 
tice  to  Mariners.  European  Union  participation  in  defining  the  new  or 
evolved  system  is  necessary  for  a  uniform  and  seamless  worldwide  sys¬ 
tem  to  come  to  fruition. 

•  Civil  signal  protection  from  interference.  The  GNSS  signals  are  very 
low-power  signals  and  as  such  can  be  easily  denied  because  of  interfer¬ 
ence  or  overwhelmed  by  false  signals  transmitted  by  hostiles.  The  United 
States  is  interested  in  defining  civilian  means  of  dealing  with  these  threats 
to  the  GNSS  system  given  its  safety  and  economic  importance.  The  re¬ 
sponse  to  the  threat  can  come  in  several  levels  that  deal  with  nonharmful 
interference,  unintentional  interference,  and  harmful  intentional  interfer¬ 
ence.  The  United  States  would  like  to  work  with  the  European  Union  to 
expand  its  current  security  ties  for  early  identification  of  parties  that  may 
try  to  intentionally  cause  harmful  interference  for  safety  or  economic  ter¬ 
rorist  reasons.  In  addition,  we  need  to  work  together  to  develop  technolo¬ 
gies  to  identify,  eliminate,  or  respond  in  some  fashion  to  all  other  kinds  of 
interference  that  originate  from  unexpected  sources  and  the  means  for 
sharing  data  on  these  types  of  occurrences. 


Definition  of  the  Next-Generation  GPS 

•  Third  civil  signal.  In  March  1998,  the  Vice  President  announced  that  the 
United  States  would  be  modifying  a  military  signal  for  use  as  a  second 
civil  signal  and  adding  a  third  civil  signal  to  the  GPS  satellites.  One  of 
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these  signals  will  be  chosen  to  be  the  second  “safety-of-Ufe”  signal  and 
will  require  comparable  international  allocation  protection  as  we  are  pur¬ 
suing  for  the  current  civil  signal.  The  third  signal  will  be  available  for  use 
by  the  scientific,  precise  positioning,  and  other  users  (such  as  weather 
forecasters,  surveyors,  and  telecommunications  firms)  that  may  be  able  to 
tolerate  short-duration  outages  caused  by  localized  interference.  The 
United  States  would  like  to  have  input  from  the  European  Union  for  se¬ 
lecting  the  second  “safety-of-life”  signal  and  participation  in  the  defini¬ 
tion  of  the  new  signal  structure  for  the  third  civil  signal. 

•  Constellation  evolution/augmentation.  The  current  GPS  constellation  is 
imdergoing  a  review  by  the  U.S.  government.  The  future  constellation 
may  look  different  from  the  current  constellation.  In  addition,  the  GPS 
constellation  will  be  supplemented  by  other  spacecraft  to  fulfill  an  aug¬ 
mentation  role  in  the  GNSS  or  for  other  purposes.  Involvement  in  the 
definition  of  the  look  of  the  future  constellation  and  the  signals  from  these 
other  satellites  would  be  beneficial  to  both  the  United  Stats  and  European 
Union. 


Sharing  of  Operational  Data 

•  GNSS  database  of  status  reports.  To  provide  GNSS  users  with  the  most 
up-to-date  information,  a  means  of  sharing  health  and  status  reports  must 
be  developed.  These  reports  allow  users  to  know  what  satellites  are  not 
healthy  and  why  and  what  augmentation  systems  are  having  difficulties 
and  why.  Armed  with  this  knowledge,  users  will  be  able  to  make  in¬ 
formed  choices  that  affect  them.  For  example,  aircraft  will  be  able  to 
make  dynamic  route-planning  changes,  and  surveyors  will  be  able  to  more 
efficiently  schedule  when  and  where  they  will  be  able  to  work.  Coopera¬ 
tion  with  the  European  Union  to  develop  the  database  standards  and  inter¬ 
faces  for  this  type  of  system  is  essential  to  the  success  of  GNSS. 


INTELLIGENT  TRANSPORTATION  SYSTEMS; 

SURFACE  APPLICATIONS 

The  United  States  and  the  European  Union  have  both  recognized  the  poten¬ 
tial  for  using  intelligent  transportation  systems  (ITSs)  to  improve  the  mobility, 
safety,  and  productivity  of  their  transportation  systems.  Since  the  early  1990s 
both  groups  have  implemented  aggressive  programs  of  research,  operational  test¬ 
ing,  and  deployment  support  (architecture,  standards,  training,  etc.)  for  ITSs. 
There  have  been  three  formal  exchanges  between  the  ITS  staff  of  the  U.S.  De¬ 
partment  of  Transportation  (DOT)  and  the  staff  of  the  European  Commission  in 
DGXni,  DGVn,  most  recently  at  the  ITS  World  Congress  in  Berlin.  In  addition, 
there  have  been  informal  exchanges  of  technical  and  programmatic  information 
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through  the  World  Road  Association  and  the  annual  world  congresses.  The  ex¬ 
changes  to  date  have  largely  been  at  a  high  level,  without  sufficient  follow-up  or 
staff  support.  As  ITS  in  the  United  States  and  Europe  moves  from  an  era  of 
research  to  one  of  deployment,  the  importance  and  value  of  the  exchange  of  in¬ 
formation  and  technology  will  increase.  Significant  areas  for  cooperation  are 
discussed  below. 


Year  2000  Problem 

Many  ITS  legacy  systems  were  programmed  to  use  just  two  digits  to  keep 
track  of  the  date.  On  January  1 ,  2000,  these  systems  could  recognize  a  “double 
zero”  not  as  2000  but  as  1900.  They  could  stop  running  or  start  generating  inac¬ 
curate  data.  Among  those  potentially  at  risk  are  computers  that  operate  ITS  sys¬ 
tems,  such  as  synchronized  traffic  signals,  electronic  tolls,  and  automatic  vehicle 
locators  used  by  buses  or  trucks.  Work  is  under  way  at  DOT  to  determine  the 
impact  of  the  year  2000  computer  problem  on  ITSs  and  to  identify  solutions.  A 
national  summit,  hosted  by  DOT,  will  bring  together  state  and  local  transporta¬ 
tion  officials,  business  leaders,  transportation  technology  suppliers,  and  others  to 
evaluate  the  year  2000  problem’s  possible  effects  on  ITSs,  identify  solutions,  and 
develop  ways  to  promote  their  implementation  nationwide. 

Since  the  ITS  legacy  systems  in  place  in  Europe  are  similar  to  those  in  the 
United  States,  it  is  expected  that  the  year  2000  problem  is  an  important  European 
issue  as  well.  The  extent  of  the  problem  in  Europe  and  the  solutions  that  have 
been  identified  are  not  well  known  in  the  United  States.  Collaboration  on  this 
issue  can  prove  beneficial  for  minimizing  the  international  impacts  of  the  year 
2000  problem  on  mobility,  safety,  and  productivity. 


Standards 

Both  the  United  States  and  the  European  Union  have  been  aggressively  pur¬ 
suing  the  development  of  standards.  The  United  States  has  been  working  through 
standards  development  orgamzations  (e.g.,  Institute  of  Transportation  Engineers, 
American  Association  of  State  Highway  and  Transportation  Officials,  Institute  of 
Electronics  and  Electrical  Engineers)  to  develop  consensus  standards.  The  Euro¬ 
peans  have  been  working  through  the  European  standardization  organization, 
CEN. 

Both  groups  will  be  faced  with  the  issue  of  implementing  the  standards  in 
their  respective  countries.  Discussions  on  alternate  approaches  for  encouraging 
the  use  of  standards  and  the  role  of  government  in  testing  and  certifying  standards 
may  prove  beneficial.  There  is  also  the  need  to  continue  discussions  on  harmoni¬ 
zation  of  standards  between  the  United  States  and  Europe.  There  has  been  some 
discussion  through  the  International  Standards  Organization.  All  parties  agree 
that  there  is  value  in  being  more  collaborative  in  the  development  of  standards; 
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however,  not  all  ITS  standards  require  international  harmonization.  We  should 
target  only  those  few  where  there  is  significant  payoff. 


Architecture 

The  United  States  has  pursued  a  national  top-down  approach  through 
the  development  of  a  national  ITS  architecture  using  an  aggressive  consensus¬ 
building  effort  throughout  the  development.  A  total  of  30  regional  public  fora 
designed  to  obtain  stakeholder  feedback  for  guiding  the  national  ITS  architecture 
were  held  at  several  stages  of  development.  The  national  architecture  was  also 
approved  by  ITS  America  in  1996.  DOT  is  now  maintaining  the  architecture, 
conducting  training,  providing  deployment  guidance,  and  promoting  architecture 
consistency. 

The  Europeans  have  taken  a  much  more  bottom-up  approach,  focusing  on  a 
more  carefully  designed  research-oriented  effort.  The  European  Commission’s 
Transport  Telematics  Applications  Programme  (T-TAP)  has  been  working  to  con¬ 
solidate  system  architecture  development  efforts  through  64  projects  covering  all 
transportation  modes.  In  addition,  the  System  Architecture  and  Traffic  Control 
Integration  Task  Force,  initiated  in  1994,  has  developed  a  recommended  method¬ 
ology  for  developing  a  Pan-European  ITS  architecture. 

There  may  be  some  benefit  from  selective  harmonization  between  the  two 
efforts.  ITS  America  has  formally  requested  that  the  ITS  Joint  Program  Office 
launch  an  exchange  between  the  United  States  and  Europe  for  the  purpose  of 
tying  to  harmonize  architectures  wherever  possible.  There  are  certainly  opportu¬ 
nities  to  share  lessons  learned  as  both  groups  move  forward  using  ITS  architec¬ 
ture  as  a  tool  for  facilitating  the  planning,  design,  and  implementation  of  inte¬ 
grated  systems. 


Intelligent  Vehicles 

Both  the  United  States  and  Europe  have  been  pursuing  research  on  advanced 
vehicle  control  and  safety  systems  (AVCSSs).  Recently,  the  United  States  has 
consolidated  its  vehicle-based  efforts  under  the  Intelligent  Vehicle  Initiative  (TVI). 
This  effort  combines  ongoing  research  on  crash  avoidance  and  automated  high¬ 
way  systems  into  a  single  program  focused  primarily  on  improving  highway 
safety.  The  IVI  will  use  an  evolutionary  approach,  working  in  partnership  with 
industry  to  develop  technologies  that  enhance  driver  performance. 

The  Europeans  have  also  been  working  to  improve  highway  safety  through 
the  development  of  AVCSSs.  The  Program  for  a  European  Traffic  with  Highest 
Efficiency  and  Unprecedented  Safety,  Dedicated  Road  Infrastructure  for  Vehicle 
Safety  in  Europe  H,  and  T-TAP  efforts  have  included  significant  research  in  the 
AVCSS  area.  These  efforts  have  included  strong  industry  participation  and  both 
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autonomous  (vehicle-based)  and  cooperative  (vehicle  and  infrastructure-based) 
systems. 

Significant  opportunities  for  cooperation,  including  joint  research,  exist  in 
the  intelligent  vehicle  arena.  To  date,  these  have  not  been  pursued. 

Deployment 

The  United  States  has  had  significant  technological  accomplishments  through 
its  ITS  research  and  operational  testing  efforts.  ITS  is  now  beginning  to  be  de¬ 
ployed  across  the  country.  A  primary  concern  is  the  degree  to  which  the  systems 
being  deployed  are  being  integrated  across  agency,  jurisdictional,  and  modal 
boundaries.  Transportation  system  planning  and  implementation  processes  must 
be  changed  to  overcome  this  challenge.  The  federal  ITS  program  includes  a 
multipronged  approach  of  model  deployment,  technical  guidance,  training,  and 
funding  incentives  to  facilitate  integrated  deployment. 

The  European  Union  faces  similar,  perhaps  more  difficult,  problems  in  try¬ 
ing  to  achieve  integrated  deployment  throughout  Europe.  Individual  countries 
have  formed  organizations  to  facilitate  deployment  through  cooperation  between 
government  and  industry.  The  European  Union  and  the  European  Road  Transport 
Telematics  Implementation  Coordination  Organization  (ERTICO)  provide  um¬ 
brella  organizations  to  develop  overall  implementation  strategies  and  coopera¬ 
tion.  However,  the  follow-through  on  ITS  deployment  is  largely  left  up  to  the 
individual  countries,  with  varying  approaches  on  issues  such  as  architecture,  pub¬ 
lic  versus  private-sector  roles,  and  so  forth. 

Given  that  both  parties  are  moving  much  more  heavily  into  the  deployment 
of  ITS,  that  there  is  value  to  integrated  deployment,  and  that  there  are  clear  barri¬ 
ers  to  achieving  this  integration,  there  are  significant  opportunities  to  exchange 
information  on  strategies  and  approaches. 

INTELLIGENT  TRANSPORTATION  SYSTEMS: 

MARITIME  SAFETY 

The  U.S.  Coast  Guard  has  a  statutory  responsibility  to  ensure  the  safety  and 
environmental  protection  of  U.S.  ports  and  waterways.  In  the  course  of  meeting 
that  responsibility  the  Coast  Guard  oversees  the  Vessel  Traffic  Service  (VTS) 
program.  A  National  Dialogue  Group  composed  of  national  representatives  of 
maritime,  port,  and  public  stakeholders  was  convened  to  define  the  basic  ele¬ 
ments  of  a  VTS  and  to  identify  mariners’  information  needs.  This  group  con¬ 
cluded  that  a  VTS  is  an  important  tool  for  ensuring  safety  in  a  waterway.  The 
National  Dialogue  Group  specifically  recommended  an  emerging  technology. 
Automatic  Identification  Systems  (AIS),  as  the  principal  technology  for  new  VTS 
systems  and  to  improve  navigation  safety  in  non- VTS  areas. 
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The  AIS  Concept 

An  AIS  uses  radio  transponders  carried  on  vessels.  An  AIS  transponder 
repeatedly  broadcasts  vital  information  about  the  vessel.  This  information  may 
include  important  data  about  the  vessel  such  as  name,  type,  position  (using  differ¬ 
ential  GPS  integrated  into  the  system),  course,  speed,  navigation  status,  dimen¬ 
sions,  or  type  of  cargo. 

When  coupled  with  an  appropriate  display  capability,  the  AIS  transponder 
approach  gives  real-time  navigation  and  vessel  traffic  information  to  the  mariner 
in  the  wheelhouse.  An  important  aspect  of  AIS  is  that  it  electronically  exchanges 
digital  information  between  all  AlS-equipped  vessels  and  thereby,  reduces  the 
intrusive  voice  radio  traffic  associated  with  congested  ports. 

Within  a  VTS  area,  AIS  transponders  will  manage  the  exchange  of  data  be¬ 
tween  vessels  and  the  shore-based  Vessel  Traffic  Center  (VTC).  The  VTC  would 
receive  signals  from  every  transponder  in  range,  combine  them,  and  then  retrans¬ 
mit  necessary  data  to  all  participating  vessels  in  the  VTS  area.  The  VTS  could 
enhance  the  information  by  including  up-to-the-minute  water  depths,  weather, 
current  speed  and  direction,  or  other  safety-related  information.  The  mariner 
may  then  consult  the  display  to  make  better  decisions  on  collision  avoidance  and 
navigation. 

Outside  a  VTS  area,  AIS  transponders  would  work  in  ship-to-ship  mode. 
The  transponders  would  broadcast  information  and  would  in  turn  receive  infor¬ 
mation  from  transponder-equipped  ships  nearby. 

International  Implications 

In  order  for  AIS  to  be  universally  adopted,  it  requires  international  coopera¬ 
tion  in  developing  functional  and  technical  standards.  It  will  further  require  the 
universal  adoption  of  highly  accurate  navigation  and  positioning  and  agreement 
on  communications  protocols.  International  standards  for  shipboard  displays  and 
data  exchange  also  will  be  needed.  The  Coast  Guard  is  pursuing  further  develop¬ 
ment  of  international  standards  as  a  high  priority. 

STRATEGIC  ENABLING  RESEARCH 

Research  is  derived  from  our  need  to  respond  to  a  changing  world.  Safety 
and  security  concerns,  land-use  and  demographic  trends,  globalization  of  trade 
and  economic  growth,  environmental  preservation,  and  social  policy  concerns 
are  some  key  challenges  driving  transportation  research,  in  particular.  Enabling 
research  provides  a  foundation  for  making  steady  technological  advances  and 
fostering  breakthroughs  that  will  be  required  to  meet  twenty-first  century  trans¬ 
portation  needs.  This  is  done  by  creating  new  transportation-related  technologies 
and  building  from  other  related  systems  and  strategies.  Six  focus  areas  are  iden- 
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tified  in  a  recent  U.S.  Federal  Transportation  Science  and  Technology  Strategy  as 
those  that  will  foster  innovative  and  cutting-edge  research  for  developing  future 
transportation  technologies  to  help  address  these  challenges.  Since  enabling  re¬ 
search  will  have  a  longer-term  focus  and  be  of  higher  risk,  it  will  tend  to  have 
broad  applications  to  multiple  aspects  of  the  transportation  system  (vehicles,  in¬ 
frastructure,  and  human  performance).  The  six  areas  and  opportunities  for  col¬ 
laboration  (in  italics)  are  as  follow: 

•  Human  performance  and  behavior  (e.g'.,  simulation,  adaptive  automation, 
fatigue  monitoring,  information  fusion).  Collaborative  research  in  this  area 
could  be  aimed  at  understanding  how  transportation  system  users  and  op¬ 
erators  perceive,  process,  and  act  on  information  in  real-world  situations. 

Two  U.S.  multimodal  research  initiatives  on  human  factors  have  been  identi¬ 
fied  to  guide  development  of  technologies  and  procedures  that  maximize  human 
safety  and  efficiency  in  transportation-related  activities-— one  explores  advanced 
institutional  technology  and  the  other  alertness  and  fatigue. 

•  Advanced  materials  and  structures  (e.g.,  fiber-reinforced  plastics,  new 
steel  alloys,  composite  materials,  and  adhesives).  Recent  technical  ad¬ 
vances  have  produced  a  wide  variety  of  new  materials  and  techniques  to 
support  research  on  new  generations  of  vehicle  components,  vehicle  pro¬ 
pulsion  systems,  and  transportation-related  construction  materials  and 
techniques. 

•  Collaboration  on  the  application  of  materials  advances  to  the  transporta¬ 
tion  infrastructure  could  include  demonstrations  of  their  effectiveness, 
long-term  viability,  and  cost  competitiveness  in  enhancing  safety  and  per¬ 
formance. 

•  Computer,  information,  and  communications  systems  (e.g.,  software 
assurance,  high-confidence  systems,  modeling,  simulation,  networks/next- 
generation  Internet,  wireless  communications).  Modem  transportation  sys¬ 
tems  require  accurate  and  timely  information  as  innovation  through  infor¬ 
mation  infrastmctures  is  integrated  into  transportation  system  elements 
and  functions.  To  improve  the  efficiency,  safety,  and  performance  of 
these  innovations,  research  and  technology  development  needs  to  focus 
on  system  concepts  and  on  the  characterization  of  alternative  configura¬ 
tions  and  technical  choices. 

High  benefits  are  expected  from  information  and  software  assurance  re¬ 
search  to  prevent  against  cyber-attack. 

•  Energy,  propulsion,  and  environmental  engineering  (e.g.,  fuel  cells,  en¬ 
ergy  conversion,  and  storage).  Numerous  U.S.  federal  government  re- 
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search  projects  seek  to  reduce  the  environmental  impacts  of  transporta¬ 
tion  vehicles,  operations,  and  systems.  Among  these  projects  are  efforts 
to  develop  and  test  new  energy  storage  and  vehicle  propulsion  systems 
such  as  fuel  cells,  which  produce  electrical  energy  from  fuel  without  com¬ 
bustion,  and  flywheel  batteries,  which  store  kinetic  energy  directly.  New 
energy  storage  and  vehicle  propulsion  systems  like  these  offer  enormous 
potential  benefits  for  energy  efficiency  and  emissions  reductions  and  may 
be  applicable  to  several  modes  of  transportation. 

•  Fuel  cells;  batteries;  and  hydrogen  production,  distribution,  and  storage 
are  expected  high-payoff  research  focus  areas  for  fuel-efficient,  environ¬ 
mentally  benign  vehicles. 

•  Sensing  and  measurement  (e.g.,  chemical/biological  hazard  detection, 
environmental  monitoring,  nonobtrusive  structural  testing  and  repair, 
nano/micro-sensors  and  devices).  Research  in  this  area  could  be  focused 
on  development  and  application  of  technologies  to  monitor,  analyze,  quan¬ 
tify,  and  thus  improve  the  safety  and  performance  of  transportation 
systems.  "Smart”  structures,  such  as  roads  and  bridges  embedded  with 
sensors,  have  the  potential  to  increase  safety  by  providing  real-time  infor¬ 
mation  on  travel  conditions.  Similarly,  "smart”  vehicles  may  improve 
their  performance  by  sensing  environmental  and  operating  conditions. 

Nanotechnologies  for  continuous  monitoring  of  human  and  system  behavior 
and  performance  are  expected  to  be  beneficial  in  numerous  waysaeimproved 
safety,  reduced  traffic  management  and  travel  times,  improved  incident  manage¬ 
ment  and  responsiveness,  and  increased  throughput  of  existing  physical  infra¬ 
structure. 

•  Analysis,  modeling,  design,  and  construction  tools.  Research  in  this  area 
could  focus  on  developing  information  and  techniques  to  evaluate  system 
design  improvements  and  to  estimate  the  performance  benefits  of  iimova- 
tions  on  management  of  system  operations.  Specific  collaborative  efforts 
could  be  focused  to  develop  transportation  system  design  tools  and  meth¬ 
ods  to  support  (1)  broad  system  engineering  and  integration  to  assure  high- 
level  system  performance;  (2)  system  performance  and  impact  character¬ 
ization  to  monitor  and  forecast  the  effectiveness  of  congestion  relief  and 
mobility  enhancement  strategies;  (3)  transportation  and  logistic  system 
operatioiis  and  management  to  assess  the  safety  implications  of  planning 
and  design  decisions;  and  (4)  transportation  planning,  economics,  and  in¬ 
stitutions  to  evaluate  multimodal  tradeoffs  for  optimizing  transportation 
expenditures  among  various  modes. 

Tools  for  policy  research  on  transportation  issues,  such  as  global  cUmate 
change,  land  use,  pricing,  and  societal  concerns,  are  expected  to  return  high  ben¬ 
efits. 
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INTERMODAL  TRANSPORTATION: 

INTERMODAL  TRANSPORTATION  NETWORKS 

Efficient  intermodal  transportation  networks  are  particularly  vital  to  Europe 
and  North  America.  Increasing  volumes  of  goods  and  passenger  traffic,  along 
with  growing  demands  for  speed,  safety,  and  environmental  protection,  have  in¬ 
creased  the  need  for  interconnected  transportation  networks  on  an  international 
scale.  To  achieve  a  balanced  intermodal  network,  both  regions  recognize  the 
necessity  of  integrating  long-range  planning  priorities;  the  potential  of  techno¬ 
logical  developments;  and  the  organizational,  legal,  and  institutional  shifts  needed 
to  improve  interconnection  and  interoperability.  There  must  also  be  greater  at¬ 
tention  to  the  information  common  to  all  modes  and  countries  and  how  this  infor¬ 
mation  can  be  harmonized  into  a  standard  packet  of  information.  Significant 
benefits  from  information  exchange  and  technology  cooperation  have  been  iden¬ 
tified  for  the  following  areas: 


Legal  and  Regulatory  Issues 

Intermodalism  has  demonstrated  advantages  in  reducing  congestion  and  of¬ 
fering  competitive  modal  pricing  and  choices  in  the  United  States  and  in  the 
European  Union  (EU)  member  nations.  The  EU  is  still  in  the  process  of  imple¬ 
menting  consistent  regulatory  issues  across  its  member  states,  particularly  re¬ 
garding  to  the  liberalization  of  European  railways.  The  EU’s  Directive  91/440 
on  rail  deregulation  addressed  many  problems  targeted  by  the  U.S.  Staggers  Rail 
Act.  The  United  States  can  offer  experience  in  regulatory  oversight  gained  from 
recent  rail  mergers  and  acquisitions. 

The  United  States  and  the  EU  face  similar  challenges  in  rail  consolidations, 
mergers,  and  service  decisions  that  must  be  acted  on  to  achieve  greater  transpor¬ 
tation  efficiency  but  ensure  that  customers  and  consumers  are  not  disenfranchised. 

Physical  Infrastructure  Constraints 

EU  transportation  officials  recognize  that  the  majority  of  physical  transpor¬ 
tation  impediments  involve  access  constraints — ^incompatible  land  use,  roadway 
congestion,  rail  service  limitations,  poor  timing/coordination  of  infrastructure  im¬ 
provement  projects — ^that  hinder  the  movement  of  cargo  into  and  out  of  inter¬ 
modal  terminals  and  points  of  manufacture/distribution.  By  fostering  the  devel¬ 
opment  of  trans-European  networks,  the  European  Commission  has  made  a 
substantial  effort  to  stimulate  the  growth  of  system-wide  intermodal  movements 
as  a  genuine  alternative  to  road  transportation.  The  United  States  is  taking  steps 
to  eliminate  transportation  bottlenecks  through  requirements  for  coordinated 
transportation  planning,  assessing  and  investing  intermodal  connections  to  the 
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National  Highway  System,  and  identifying  long-term  strategic  needs  through  the 
Waterways  Management  Initiative, 

Equipment  Standardization 

European  intermodal  stakeholders  have  identified  the  manufacture,  use,  and 
regulation  of  equipment,  standardization  of  containers  and  rail  equipment,  and 
the  use  of  the  swap  body  (European  truck  trailers)  as  issues  requiring  further 
discussion. 

The  United  States  and  EU  share  common  problems  tr3dng  to  utilize  domestic 
equipment  in  international  transportation.  The  United  States  has  initiated  discus¬ 
sions  on  standardization  with  Mexico  and  Canada  in  accordance  with  the  North 
American  Free  Trade  Agreement. 

Information  Processing 

Data  collection  to  support  regulatory  safeguards  and  trade  analysis  will  be  a 
major  concern  to  the  European  Union  when  it  eliminates  all  border  crossings  and 
attendant  information  checks. 

Data  processing  and  collection  constitute  a  major  enabling  factor  for  inter¬ 
modal  transportation  growth  in  Europe;  this  electronic  interchange  includes  four 
components:  (1)  the  need  to  coordinate  actions  of  both  small  and  very  large  orga¬ 
nizations  active  in  intermodal  transport  chains;  (2)  the  need  to  involve  economic 
actors  from  different  modes,  many  of  which  have  very  divergent  views  and  con¬ 
cepts  of  how  to  respond  to  customer  needs;  (3)  the  presence  of  a  very  wide  diver¬ 
gence  in  technology  applications  introduced  by  the  various  parties  engaged  in 
intermodal  transportation;  and  (4)  the  international  character  of  many  intermodal 
chains. 

The  United  States  has  embarked  on  an  effort  to  facilitate  and  expedite  the 
collection  of  international  trade  data  through  the  creation  of  an  International  Trade 
Data  Systems  (ITDS)  initiative;  the  Office  of  Intermodalism  represents  U.S.  De¬ 
partment  of  Transportation  on  the  ITDS  Board  of  Directors. 


Agreement  for  Scientific  and  Technological 
Cooperation  Between  the  European 
Community  and  the  Goverment  of  the 
United  States  of  America 


The  following  Agreement  was  signed  on  December  5, 1997  in  Washington, 
DC. 


THE  EUROPEAN  COMMUNITY  (thereinafter  “the  Community”),  of  the  one 
part,  and 

THE  GOVERNMENT  OF  THE  UNITED  STATES  OF  AMERICA,  of  the  other 
part,  hereinafter  referred  to  as  the  “Parties”; 

CONSIDERING  the  importance  of  science  and  technology  for  their  economic 
and  social  development; 

RECOGNIZING  that  the  Community  and  the  Government  of  the  United  States  of 
America  are  pursuing  research  and  technological  activities  in  a  number  of  areas 
of  common  interest,  and  that  participation  in  each  other’s  research  and  develop¬ 
ment  activities  on  a  basis  of  reciprocity  will  provide  mutual  benefits; 

HAVING  REGARD  to  the  Declaration  on  EC-US  Relations  of  November  23, 
1990,  and  the  New  Transatlantic  Agenda  and  the  Joint  KU-US  Action  Plan 
adopted  in  Madrid  on  December  3, 1995; 

DESIRING  to  establish  a  formal  basis  for  cooperation  in  scientific  and  techno¬ 
logical  research  which  will  extend  and  strengthen  the  conduct  of  cooperative  ac- 
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tivities  in  areas  of  common  interest  and  encourage  the  application  of  the  results  of 
such  cooperation  to  their  economic  and  social  benefit; 

HAVE  AGREED  AS  FOLLOWS 

ARTICLE  1 

Purpose 

The  Parties  shall  encourage,  develop  and  facilitate  cooperative  activities  in  fields 
of  common  interest  where  they  are  pursuing  research  and  development  activities 
in  science  and  technology. 

ARTICLE  2 

Definitions 

For  the  purposes  of  this  Agreement: 

(a)  “Cooperative  activity”  means  any  activity  which  the  Parties  undertake,  or 
support,  pursuant  to  this  Agreement,  and  includes  joint  research; 

(b)  “Information”  means  scientific  or  technical  data,  results  or  methods  of  re¬ 
search  and  development  stemming  from  joint  research,  and  any  other  data  relat¬ 
ing  to  cooperative  activities; 

(c)  “Intellectual  Property”  shall  have  the  meaning  defined  in  Article  2  of  the 
Convention  establishing  the  World  Intellectual  Property  Organization,  done  at 
Stockholm,  14  July  1  967; 

(d)  “Joint  research”  means  research  that  is  implemented  with  financial  support 
from  one  or  both  Parties  and  that  involves  collaboration  by  participants  from  both 
the  Community  and  the  United  States  of  America,  and  is  designated  as  joint  re¬ 
search  in  writing  by  the  Parties  or  their  scientific  and  technological  organizations 
and  agencies,  or  in  the  case  where  there  is  funding  by  only  one  Party,  by  that 
Party  and  the  participants  in  that  project; 

(e)  “Participants”  means  any  individual  or  entity,  induing  inter  alia,  the  Parties’ 
scientific  and  technological  organizations  and  agencies,  private  persons,  under¬ 
takings,  research  centers,  universities,  subsidiaries  of  European  and  U.S.  entities, 
or  any  other  form  of  legal  entity  involved  in  cooperative  activities. 
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ARTICLE  3 
Principles 

Cooperative  activities  shall  be  conducted  on  the  basis  of  the  following  principles: 

(a)  Mutual  benefit  based  on  an  overall  balance  of  advantages;  (b)  Reciprocal 
opportunities  to  engage  in  cooperative  activities;  (c)  Equitable  and  fair  treatment; 
(d)  Timely  exchange  of  information  which  may  affect  cooperative  activities. 

ARTICLE  4 

Areas  of  cooperative  activities 

(a)  Sectors  for  cooperative  activities  are: 

environment  (including  climate  research);  biomedicine  and  health  (including  re¬ 
search  on  AIDS,  infectious  diseases  and  drug  abuse);  agriculture;  fisheries  sci¬ 
ence;  engineering  research;  non-nuclear  energy;  natural  resources;  materials  sci¬ 
ences  and  metrology;  information  and  communication  technologies;  telematics; 
biotechnology;  marine  sciences  and  technology;  social  sciences  research;  trans¬ 
portation;  science  and  technology  policy,  management,  training  and  mobility  of 
scientists; 

(b)  The  Parties  may  modify  this  list  upon  recommendation  by  the  Joint  Consulta¬ 
tive  Group  mentioned  in  Article  6,  in  accordance  with  procedures  in  force  for 
each  Party. 

(c)  The  Parties  may  jointly  pursue  cooperative  activities  with  third  parties. 
ARTICLES 

Forms  of  cooperative  activities 

(a)  Subject  to  applicable  laws,  regulations  and  policies,  the  Parties  shall  foster,  to 
the  fullest  extent  practicable,  the  involvement  of  participants  in  cooperative  ac¬ 
tivities  under  this  Agreement  with  a  view  to  providing  comparable  opportunities 
for  participation  in  their  scientific  and  technological  research  and  development 
activities. 

(b)  Cooperative  activities  may  take  the  following  forms: 
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1 .  coordinated  research  projects  and  joint  research  projects;  2.  joint  task  forces;  3. 
joint  studies;  4.  joint  organization  of  scientific  seminars,  conferences,  symposia 
and  workshops;  5.  training  of  scientists  and  technical  experts;  6.  exchanges  or 
sharing  of  equipment  and  materials;  7.  visits  and  exchanges  of  scientists,  engi¬ 
neers  or  other  appropriate  personnel;  8.  exchanges  of  scientific  and  technological 
information  as  well  as  on  practices,  laws,  regulations  and  programs  relevant  to 
cooperation  under  this  Agreement. 

Where  appropriate,  such  cooperative  activities  shall  take  place  pursuant  to  imple¬ 
menting  arrangements  concluded  between  the  Parties’  executive  agents,  or  their 
scientific  and  technological  organizations  and  agencies.  These  arrangements  may 
describe  the  nature  and  the  duration  of  cooperation  for  a  specific  area  or  piupose, 
treatment  of  intellectual  property  as  provided  for  in  the  Annex,  funding,  alloca¬ 
tion  of  costs,  and  other  relevant  matters. 

ARTICLE  6 

Coordination  and  Facilitation  of  Cooperative  Activities 

(a)  The  coordination  and  facilitation  of  cooperative  activities  under  this  Agree¬ 
ment  shall  be  accomplished  on  behalf  of  the  Government  of  the  United  States  of 
America  by  the  Department  of  State  and  on  behalf  of  the  Community  by  the 
European  Commission,  acting  as  Executive  Agents. 

(b)  The  Executive  Agents  shall  establish  a  Joint  Consultative  Group  (hereinafter 
referred  to  as  the  “JCG”)  for  the  oversight  of  scientific  and  technological  coop¬ 
eration  under  this  Agreement.  The  JCG  shall  consist  of  a  limited  equal  number  of 
official  representatives  of  each  Party. 

(c)  The  JCG  may  hold  consultations  on  general  science  and  technology  issues; 
exchange  information;  establish  task  forces  and  working  groups  as  appropriate; 
consult  experts  as  appropriate  and  needed;  and  otherwise  work  to  increase  mutual 
understanding  of  the  Parties’  activities  and  programs  related  to  science  and  tech¬ 
nology. 

(d)  The  functions  of  the  JCG  shall  include: 

1.  overseeing  and  recommending  activities  under  the  A^eement;  2.  making  rec¬ 
ommendations  pursuant  to  Article  4  (b);  3.  advising  the  Parties  on  ways  to  en¬ 
hance  cooperation  consistent  with  the  principles  set  out  in  this  Agreement;  4. 
annually  providing  a  report  on  the  status  and  effectiveness  of  cooperation  under¬ 
taken  under  this  Agreement;  5.  reviewing  the  efficient  and  effective  functioning 
of  the  Agreement. 


140 


ANNEX 


(e)  The  JCG  shall  meet  annually,  unless  otherwise  agreed  by  the  Parties.  Meet¬ 
ings  should  be  held  alternately  in  the  Community  and  the  United  States  of 
America.  The  JCG  shall  establish  its  own  rules  of  procedure,  subject  to  approval 
by  the  Parties. 

(f)  Decisions  of  the  JCG  shall  be  reached  by  consensus.  Minutes,  comprising  a 
record  of  the  decisions  and  principal  points  discussed,  shall  be  taken  at  each 
meeting.  These  minutes  shall  be  agreed  upon  by  those  persons  selected  from  each 
side  to  jointly  chair  the  meetings. 

ARTICLE? 

Funding  and  Legal  Considerations 

(a)  Cooperative  activities  shall  be  subject  to  the  availability  of  appropriated  funds 
and  to  the  applicable  laws  and  regulations,  policies  and  programs  of  the  Commu¬ 
nity  and  the  United  States  of  America. 

(b)  Each  Party  shall  bear  the  costs  of  discharging  its  responsibilities  under  this 
Agreement,  including  costs  of  participation  in  meetings  of  the  JCG.  However, 
costs,  other  than  those  for  travel  and  acconunodation,  which  are  directly  associ¬ 
ated  with  meetings  of  the  JCG,  shall  be  borne  by  the  host  Party. 

ARTICLE  8 

Entry  of  Personnel  and  Equipment 

Each  Party  shall  take  all  reasonable  steps  and  use  its  best  efforts,  within  appli¬ 
cable  laws  and  regulations,  to  facilitate  entry  to  and  exit  from  its  territory  of 
persons,  material,  data  and  equipment  involved  in  or  used  in  cooperative  activi¬ 
ties  under  this  Agreement. 

ARTICLE  9 

Treatment  of  Intellectual  Property 

The  allocation  and  protection  of  intellectual  property  rights  under  this  Agreement 
shall  be  in  accordance  with  the  provisions  of  the  Annex,  which  forms  an  integral 
part  of  this  Agreement. 
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ARTICLE  10 

Other  Agreements  and  Transitional  Provisions 

(a)  The  Parties  shall  endeavor,  where  appropriate,  to  bring  under  the  terms  of  this 
Agreement  new  arrangements  for  scientific  and  technological  cooperation  be¬ 
tween  the  Community  and  the  Government  of  the  United  States  of  America  that 
fall  under  the  scope  of  Article  4. 

(b)  This  Agreement  is  without  prejudice  to  rights  and  obligations  under  other 
agreements  between  the  Parties  and  any  agreement  or  arrangement  between  ei¬ 
ther  of  the  Parties  and  non-participant  third  parties,  including  agreements  or  ar¬ 
rangements  between  their  scientific  and  technological  organizations  or  agencies 
and  a  Member  State  of  the  Community. 

ARTICLE  11 

Territorial  Application 

This  Agreement  shall  apply,  on  the  one  hand  to  the  territories  in  which  the  Treaty 
establishing  the  European  Community  is  applied  and  under  the  conditions  laid 
down  in  that  Treaty,  and  on  the  other  hand  to  the  territory  of  the  United  States  of 
America.  This  shall  not  prevent  the  conduct  of  cooperative  activities  on  the  high 
seas,  outer  space,  or  the  territory  of  third  countries,  in  accordance  with  interna¬ 
tional  law, 

ARTICLE  12 

Entry  into  Force,  Termination  and  Dispute  Settlement 

(a)  This  Agreement  shall  enter  into  force  on  the  date  on  which  the  Parties  have 
notified  each  other  in  writing  that  their  respective  internal  procedures  necessary 
for  its  entry  into  force  have  been  completed. 

(b)  This  Agreement  is  concluded  for  an  initial  period  of  five  years.  Subject  to 
review  by  the  Parties  in  the  final  year  of  each  successive  period,  the  Agreement 
may  be  extended,  with  possible  amendments,  thereafter  for  additional  periods  of 
five  years  by  mutual  written  agreement  between  the  Parties. 

(c)  This  Agreement  may  be  terminated  at  any  time  by  either  Party  upon  six 
months’  written  notice.  The  expiration  or  termination  of  this  Agreement  shall  not 
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affect  the  validity  or  duration  of  any  arrangements  made  under  it,  or  any  specific 
rights  and  obligations  that  have  accrued  in  compliance  with  the  Annex. 

(d)  This  Agreement  may  be  amended  by  agreement  of  the  Parties.  Amendments 
shall  enter  into  force  on  the  date  on  which  the  Parties  have  notified  each  other  in 
writing  that  their  respective  internal  procedures  necessary  for  amending  this 
Agreement  have  been  completed. 

(e)  All  questions  or  disputes  related  to  the  interpretation  or  implementation  of  this 
Agreement  shall  be  settled  by  mutual  agreement  of  the  Parties. 

ARTICLE  13 

This  Agreement  is  signed  in  duplicate  in  the  Danish,  Dutch,  English,  Finnish, 
French,  German,  Greek,  Italian,  Portuguese,  Spanish,  and  Swedish  languages, 
each  of  these  texts  being  equally  authentic. 

ANNEX  —  INTELLECTUAL  PROPERTY 

I^irsuant  to  Article  9  of  this  Agreement; 

The  Parties  shall  ensure  adequate  and  effective  protection  of  intellectual  property 
created  or  furnished  under  this  Agreement  and  relevant  implementing  arrange¬ 
ments.  The  Parties  agree  to  notify  one  another  in  a  timely  fashion  of  any  inven¬ 
tions  or  copyrighted  works  arising  under  this  Agreement  and  to  seek  protection 
for  such  intellectual  property  in  a  timely  fashion.  Rights  to  such  intellectual  prop¬ 
erty  shall  be  allocated  as  provided  In  this  Annex. 

1.  SCOPE 

A.  This  Annex  is  applicable  to  all  cooperative  activities  undertaken  by  the  Parties 
or  their  participants  pursuant  to  this  Agreement,  except  as  otherwise  specifically 
agreed  by  the  Parties. 

B.  For  purposes  of  this  Agreement,  “intellectual  property”  shall  have  the  meaning 
found  in  Article  2  of  the  Convention  Establishing  the  World  Intellectual  Property 
Organization,  done  at  Stockholm,  July  14, 1967. 

C.  This  Annex  addresses  the  allocation  of  rights,  interests,  and-  royalties  be¬ 
tween  the  Parties  or  their  participants.  Each  Party  shall  ensure  that  the  other  Party 
or  its  participants  can  obtain  the  rights  to  intellectual  property  allocated  in  accor¬ 
dance  with  the  Annex.  This  Annex  does  not  otherwise  alter  or  prejudice  the  alio- 
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cation  between  a  Party  and  its  nationals,  which  shall  be  determined  by  that  Party’ s 
laws  and  practices. 

D.  Disputes  concerning  intellectual  property  arising  under  this  Agreement  should 
be  resolved  through  discussions  between  the  relevant  participants,  or,  if  neces¬ 
sary,  the  Parties.  Upon  mutual  agreement  of  the  Parties,  the  participants  may 
submit  a  dispute  to  an  arbitral  tribunal  for  binding  arbitration.  Unless  the  partici¬ 
pants  agree  otherwise  in  writing,  the  arbitration  rules  of  UNCITRAL  shall  gov¬ 
ern. 


E.  Termination  or  expiration  of  this  Agreement  shall  not  affect  rights  or  obliga¬ 
tions  under  this  Annex. 

n.  ALLOCATION  OF  RIGHTS 

A.  Each  Party  shall  be  entitled  to  a  non-exclusive,  irrevocable,  royalty-free  li¬ 
cense  in  all  countries  to  reproduce,  publicly  distribute  and  translate  scientific  and 
technical  journal  articles,  non-proprietary  scientific  reports,  and  books  directly 
arising  from  cooperation  under  this  Agreement.  All  publicly  distributed  copies  of 
a  copyrighted  work  prepared  under  this  provision  shall  indicate  the  names  of  the 
authors  of  the  work  unless  an  author  explicitly  declines  to  be  named.  Each  Party 
or  its  participants  shall  have  the  right  to  review  a  translation  prior  to  public  distri¬ 
bution. 

B.  Rights  to  all  forms  of  intellectual  property,  other  than  those  rights  described  in 
paragraph  n  (A)  above,  shall  be  allocated  as  follows: 

1.  Visiting  researchers,  for  example,  scientists  visiting  primarily  in  furtherance  of 
their  education,  shall  receive  intellectual  property  rights  under  arrangements  with 
their  host  institutions.  In  addition,  each  visiting  researcher  named  as  an  inventor 
shall  be  entitled  to  treatment  as  a  national  of  the  host  country  with  regard  to 
awards,  bonuses,  benefits,  or  any  other  rewards,  in  accordance  with  the  policies 
of  the  host  institution. 

2.  (a)  For  intellectual  property  which  is  or  may  be  created  during  joint  research, 
the  Parties  or  their  participants  shall  jointly  develop  a  technology  management 
plan.  The  technology  management  plan  shall  consider  the  relative  contributions 
of  the  Parties  and  their  participants,  the  benefits  of  licensing  by  territory  or  for 
fields  of  use,  requirements  imposed  by  the  Parties’  domestic  laws,  and  other  fac¬ 
tors  deemed  appropriate. 

(b)  If  the  parties  or  their  participants  did  not  agree  to  a  joint  technology  manage¬ 
ment  plan  in  the  initial  research  cooperation  agreement  and  cannot  reach  an  agree- 
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ment  within  a  reasonable  time,  not  to  exceed  six  months,  from  the  time  a  Party 
becomes  aware  of  the  creation  or  likely  creation  of  the  intellectual  property  in 
question  as  a  result  of  the  joint  research,  the  Parties  or  their  participants  shall 
resolve  the  matter  in  accordance  with  the  provisions  of  paragraph  I  (D).  Pending 
resolution  of  the  matter,  such  intellectual  property  shall  be  owned  jointly  by  the 
Parties  or  their  participants,  but  shall  be  commercially  exploited  (including  prod¬ 
uct  development)  only  by  mutual  agreement. 

(c)  “Joint  research”  means  research  that  is  implemented  with  financial  support 
from  one  or  both  Parties  and  that  involves  collaboration  by  participants  from  both 
the  Community  and  the  United  States  of  America  and  is  designated  as  joint  re¬ 
search  in  writing  by  the  Parties  or  their  scientific  and  technological  organizations 
and  agencies,  or  in  the  case  where  there  is  funding  by  only  one  Party,  by  that 
Party  and  the  participants  in  that  project. 

(d)  In  the  event  that  either  Party  believes  that  a  particular  joint  research  project 
under  this  Agreement  has  led  or  will  lead  to  the  creation  or  furnishing  of  a  t5q)e  of 
intellectual  property  that  it  protects  but  is  not  protected  throughout  the  territory  of 
the  other  Party,  the  Parties  shall  immediately  hold  discussions  to  determine  the 
allocation  of  the  rights  to  the  said  intellectual  property.  The  Joint  activities  in 
question  will  be  suspended  during  the  discussions,  unless  otherwise  agreed  by  the 
Parties  thereto.  If  no  agreement  can  be  reached  within  a  three  month  period  from 
the  date  of  the  request  for  discussions,  cooperation  on  the  project  in  question  will 
be  suspended  or  terminated  at  the  request  of  either  Party. 

m.  PROPRIETARY  INFORMATION 

In  the  event  that  information  identified  in  a  timely  fashion  as  proprietary  is  fur¬ 
nished  or  created  under  the  Agreement,  each  Party  and  its  participants  shall  pro¬ 
tect  such  information  in  accordance  with  applicable  laws,  regulations,  and  ad¬ 
ministrative  practice.  Without  prior  written  consent,  none  of  the  Parties  shall 
disclose  any  proprietary  information  except  to  employees,  government  person¬ 
nel,  and  prime  and  subcontractors.  Such  disclosures  shall  be  for  use  only  within 
the  terms  of  their  permits  or  hcenses  with  the  Parties  or  the  scope  of  work  of  their 
contracts  with  the  Parties  and  in  work  relating  to  the  subject  matter  of  the  infor¬ 
mation  so  disseminated.  The  Parties  shall  impose,  or  shall  have  imposed,  through 
appropriate  arrangements  such  as  research  contracts,  grant  documents,  technol¬ 
ogy  management  plans,  etc.  an  obligation  on  all  participants  receiving  such  infor¬ 
mation  to  keep  it  confidential. 

If  one  of  the  Parties  becomes  aware  that,  under  its  laws  or  regulations,  it  will  be, 
or  may  reasonably  be  expected  to  become,  unable  to  meet  the  non-disclosure 
provisions,  it  shall  immediately  inform  the  other  Party.  The  Parties  shall  thereaf- 
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ter  consult  to  define  an  appropriate  course  of  action.  Information  may  be  identi¬ 
fied  as  proprietary  if  it  is  secret  in  the  sense  that  it  is  not,  as  a  body  or  in  the 
precise  configuration  or  assembly  of  its  components,  generally  known  or  readily 
accessible  by  lawful  means;  has  actual  or  potential  commercial  value  by  virtue  of 
its  secrecy;  has  been  subject  to  steps  that  were  reasonable  under  the  circumstances 
by  the  person  lawfully  in  control,  to  maintain  its  secrecy;  and  not  already  in  the 
possession  of  the  recipient  without  an  obligation  concerning  its  confidentiality. 
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